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INTERIM BTATUS CLOSURE PLAN
SOLID WASTE MANAGEMENT UNIT #15
SBTORAGE PAD 904

1.0 INTRODUCTION

1.1 Plant Location and Mission

The U.S. Department of Energy's Rocky Flats Plant is located in
north-central Colorado, northwest of the City of Denver (Figure 1).
The Plant is located in Sections 1 through 4 and 9 through 15 of
T.1 S., R. 70 W, The facility's EPA identification number is
CO 7890010526. The mailing address is:

U.S. Department of Energy
Rocky Flats Plant

P.O. Box 464

Golden, CO 80402

The facility contact is:

David P. Simonson

Manager

Department of Energy

Rocky Flats Operations (RFO)
Phone: 303-966-2025

Rockwell International is the prime operating contractor for Rocky
Flats Plant (since June 1975) under the general direction of the
U.S. Department of Energy (DOE), Washington D.C. Headquarters. As
a government-owned and contractor-operated facility, the Rocky The
primary Plant mission is to produce plutonium components for Flats
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Plant comprises a portion of the nationwide nuclear weapons
production complex.

The primary Plant mission is to produce plutonium components for
nuclear weapons. Plutonium, uranium, beryllium, and stainless steel
parts are fabricated at the Plant and shipped off-site for final
assembly. Additional activities include chemical processing to
recover plutonium from scrap material, metallurgical research and
development, machining, assembly, non-destructive testing,
coatings, remote engineering, chemistry, and physics. Waste
handling operations at the Rocky Flats Plant include storage,
transport, treatment, and packaging of waste materials generated
on-site. The waste forms that are handled include hazardous
chemical waste, transuranic (TRU) waste, non-hazardous,
non-radiocactive waste, and combinations thereof. Specifically,
this Interim Status Closure Plan addresses containerized storage
of mixed low-level radioactive and hazardous waste.

1.2 Closure Plan Purpose

Submittal of a closure plan i1s required to ensure that facilities
that cease handling hazardous waste do not pose a long-term threat
to human health and the environment. A RCRA Part B Permit
Application has been prepared and submitted by the Rocky Flats
Plant that includes a description of the operations at Solid Waste
Management Unit (SWMU) Number 15. This unit is commonly referred
to as the 904 Storage Pad, or Pad 904. Pad 904 currently is
operating as an interim status storage unit (SWMU No. 15). Closure
plans for units that have interim status and are currently out of
service have been appended to the RCRA Post-Closure Care Permit
Application. Only the section of this unit which stores Pondcrete

PAD 904 REVISION 0
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and Saltcrete will be closed under interim status since an
operating permit will not be issued for this unit.

This closure plan describes activities necessary to close Pad 904
in compliance with the Part 265 closure regulations and in
accordance with the Compliance Agreement entered into by the U.S.
Environmental Protection Agency (EPA), DOE, and the Colorado
Department of Health (CDH). This plan addresses Colorado Hazardous
Waste Regulations under 6 CCR 1007-3, Part 265, Subpart G, Closure
and Post-Closure; Section 265, Subpart I, Use and Management of
Containers; and equivalent Federal regulations.
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2.0 FACILITY DESCRIPTION

2.1 Facility Location and Specifications

Pad 904 1s located in the southeastern portion of the plant
production area (Figure 2). The Pad was constructed, 1n August
1987, of hot bituminous pavement, three inches thick, which was
placed over six inches of Class 6 course aggregate base which had
been placed on regraded native soil (Figures 3 and 4). In-place
soils were regraded and scarified prior to laying down the pavement
for the pad. Soils removed from the pad area were pushed to the
far west side of the pad. Pad 904 occupies a 129,505 square foot
rectangular area, measuring 439 feet in the north-south direction
and 295 feet in the east-west direction. Access to the Pad is
provided from the northeast corner of the Pad. The perimeter of
the Pad is fenced and identification/warning signs are placed on
this fencaing.

Pad 904 is sloped at approximately 0.7 percent to the northeast
with run-off being intercepted by a ditch sloped to drain to the
north. The ditch is located east of Pad 904 (Figure 3). No
secondary containment structures were originally provided since the
Pad was being used solely for containerized solid waste and no
requirements existed in the regulations for secondary containments.

On June 6, 1988, six inch high asphalt berms were constructed
around the west, north and east perimeter of Pad 904 (Figure 4).
These berms were constructed in an attempt to collect surface water
runoff samples from the Pad area. This berm also minimizes run-
on. All Pondcrete storage has been done within the bermed area,
designated Area A (Figure 4). The unbermed area, Area B, has been
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used for storage of other wastes and for operations related to Pad
904 activities (Figure 4).

It is anticipate that by December 1989 weatherproof shelters for
the storage of pondcrete and saltcrete will be constructed and in
use on Pad 904. These shelters will be modular, stressed membrane,
relocatable structures which will require no excavation which will
alter drainage off the Pad.

2.2 Facility Operation

2.2.1 Periods of Operation

Operation of Pad 904 as a containerized low-level mixed waste
storage area for Pondcrete, a mixture consisting of solar
evaporation pond clean-out sludge mixed with cement, was the result
of:
o The lack of a low-level mixed waste disposal facility to
accept the Pondcrete,

o The need for continued production of Pondcrete during
solar pond closure activities,

o During the spring of 1987 storage of Pondcrete at the
existing Pondcrete storage area (Pad 750) was approaching
capacity.

For the reasons listed above, the Pad 904 location was selected
for additional Pondcrete storage. This selection process included
screening the area for the presence of pre-existing solid waste
management units (SWMU's) by reviewing Appendix I of the November
1986 RCRA Part B Permit Application. This area was free of pre-

PAD 904 REVISION 0
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existing SWMU units. In the late summer of 1987, construction of
Pad 904 began and waste was first received in September of 1987.
The wastes stored on the Pad were described in the December 15,
1987 Revision 1 to the RCRA Part B Permit Application and consisted
of the mixed low-level radioactive and hazardous wastes Pondcrete
and Saltcrete. Saltcrete is a mixture of a forced evaporator salts
and concrete. The majority of waste stored on the Pad has been
Pondcrete.

Waste was first stored on the Pad for more than 90 days in December
1987 and waste is presently being stored. Accumulation of
Pondcrete on Pad 904 temporarily ceased in May 1988 in reaction to
a spill on the Pad. It is currently anticipated that no further
accumulation of Pondcrete on Pad 904 will occur. Shipment of all
Pondcrete on Pad 904 and cleanout of all Solar Evaporation Ponds
is expected to be complete by October 1991 as stated in the
"Agreement in Principle" signed by the DOE and CDH on June 28,
1989. These wastes will be disposed offsite at the Nevada Test
Site (NTS), an approved RCRA facility.

2.2.2 Maximum Waste Inventory

The maximum Pondcrete and Saltcrete storage capacity of Pad 904
Area A is 6,136 triwall and 102 metal boxes of waste, accounting
for approximately 103,464 cubic feet of waste (10,346,400 pounds,
assuming a density of 100 pounds per cubic foot).

PAD 904 REVISION 0
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The current quantities of waste stored on Pad 904 Area A, as of

September 1989, are as follows:

Quantity Volume

cubic feet
Pondcrete,Triwall Boxes 4,491 67,365
(15 cubic feet each)
Pondcrete 102 11,424
4ft x 4ft x 7ft Metal Boxes
Saltcrete Triwall Boxes
(15 cubic feet each) 1,645 24,675

103,464

The current quantities of waste stored on Pad 904 Area B, as of

September 1989, are as follows:

Quantity Volume
cubic feet

Roaster Oxide Drums 353 4,308
Composite Chips 23 2,576
(ft x 4ft x 7ft metal Boxes)
Composite Chips 1 56
(2ft x 4ft x 7ft plywood Boxes)
Sanitary Sludge 313 8,700
(2ft x 4ft x 7ft Metal Boxes)
Cemented Sludge 1 30
Half Box
Drilling Soil 1 112
(4ft x 4ft x 7 ft Metal Boxes)
S & W Soil 2 224
(4ft x 4ft x 7 ft Metal Boxes)
Miscellaneous Materials 9 504
(2ft x 4 ft x 7ft Plywood Boxes)
Miscellaneous Materials 3 336
(4ft x 4ft x 7ft Metal Boxes) 16,846
PAD 904 REVISION 0
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These wastes total 16,846 cubic feet of other wastes for a total
of 1,684,600 pounds of waste stored in Area B, assuming a density
of 100 pounds per cubic foot.

All future production of Pondcrete is anticipated to be shipped
offsite without a storage period. Therefore, no more than the
current inventory of Pondcrete is expected to be present on the
Pad.

2.2.3 Types of Waste Managed

Pad 904 is used to store sanitary wastewater treatment plant
(Building 995) sludge, and miscellaneous materials which are stored
in cargo containers in Area B in addition to Pondcrete and
Saltcrete which is stored directly on the Pad in Area A. This
closure plan addresses only the mixed low-level radioactive and
hazardous solid waste stored on the Pad in Area A. Low-level mixed
wastes are defined as radioactive wastes with transuranic actaivity
of less than 100 nanocuries per gram mixed with hazardous wastes.
Transuranic compounds are those compounds with atomic number
greater than uranium.

Table 1 identifies the EPA Hazardous Waste Numbers associated with
Pondcrete in the RCRA Part A Permit Application. The maximum
concentrations of any hazardous constituents and radionuclides
identified in laboratory analyses are also presented. The analyses
whose results are presented were conducted on both cured (hardened)

PAD 904 REVISION 0
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and uncured Pondcrete 1i1n 1986, 1987 and 1988. Based on the
information presented in Table 1, many of the Hazardous Waste
Number listings for Pondcrete in the RCRA Part A Permit are
erroneous. The waste either does not have all of the
characteristics identified, or it has not been found to contain
the compound associated with the Hazardous Waste Number.

Table 2 i1dentifies the EPA Hazardous Waste Numbers associated with
Saltcrete in the RCRA Part A Permit Application. The maximum
concentrations of any hazardous constituents identified in
laboratory analyses are also presented. The results presented in
Table 2 are for analyses conducted on Saltcrete in 1986 and 1988.
Based on the information presented in Table 2, many of the
Hazardous Waste Number listings for Saltcrete in the RCRA Part A
Permit are erroneous. The waste either does not have all of the

characteristics identified, or it has not been found to contain the
compound associated with the Hazardous Waste Number. Saltcrete is
not subject to the land-ban requirements as identified by Toxicity
Characteristic Leaching Procedure (TCLP) tests.

2.2.4 Waste Process Description

Production process descriptions for Pondcrete and Saltcrete can be
found in Section D of the RCRA Part B Permit. These are attached
as Appendix A. A brief summary of these descriptions is given.
Pondcrete is a solid material resulting from combining Solar Pond
sludge or sediment with Portland Cement. The production of
Pondcrete occurs near the Solar Ponds adjacent to Building 788.
This material was mixed and placed in tri-wall fiberboard boxes,
lined with 0.011 inch thick plastic. Each box contains
approximately 15 cubic feet of processed waste. The boxes were
banded to pallets for structural integrity and ease of
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transportation. The boxes are transported into Building 788 to
allow the Pondcrete to harden. Once the material has hardened the
Pondcrete is transported to Pad 750 or 904 to await offsite
disposal. Currently Pondcrete is placed in four foot by two and
one half foot by seven foot polyethylene lined 3/4-inch thick
plywood boxes following a process similar to that described above.

Saltcrete 1s a material similar 1in nature and manufacture to
Pondcrete. Saltcrete 1s manufactured in Building 374 from salts
which remain as a result of the evaporation of liquid process
waste. This material was also placed in tri-wall fiberboard boxes,
lined with 0.011 inch thick plastic, and allowed to harden. Once
the material has hardened the Saltcrete is transported to Pad 750
or 904 to await offsite disposal. Currently Saltcrete is placed
in four foot by two and one half foot by seven foot polyethylene
lined 3/4-inch thick plywood boxes following a procedure similar
to that described above.

Prior to May 23, 1988, all Pondcrete waste on Pad 904 was stored
in groups of 72 boxes each. Boxes of waste were stacked three high
in each group, and each group of 72 boxes was covered with
tarpaulins of 100% polyester basecoat weave. These tarpaulins met
military specification MIL-C-44-103 with a projected lifetime of
three years. These tarpaulins were intended to provide protection
from the weather.

On May 23, 1988, a spill of Pondcrete occurred at Pad 904. The
existence of unhardened Pondcrete in the waste boxes led to the
deformation of several boxes. The deformed boxes caused the stacks
to become unstable and required that some waste be unstacked to
prevent possible spills and other accidents.

PAD 904 REVISION 0
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Activities related to unstacking the Pondcrete boxes began shortly
after identification of the problem of box deformation. While
unstacking the boxes, one box fell off the forklift onto the
asphalt of Pad 904. The plastic liner failed from the impact of
the fall, and approximately 0.25 cubic feet of Pondcrete spilled
onto the asphalt of Pad 904. Response to this spill required the
implementation of the RCRA Contingency Plan, and was therefore
reported to CDH and EPA in the RCRA Contingency Plan Implementation
Report No. 88-001. This spill was followed by other, similar
spills at Pad 904.

Investigations related to the above spills identified inadequate
quality control and inadequate inspection in the production of
Pondcrete and subsequent destabilization of the waste form.
Production of Pondcrete ceased on May 23, 1988, pending resolution
of the problems, and more detailed inspections of the wastes stored
on Pad 750 followed. These inspections identified approximately
25 percent of the Pondcrete boxes on Pad 904 to be of poor quality
(ie, containing unhardened Pondcrete in at least a portion of the
volume). Severely deformed boxes of waste were transferred into
four foot by four foot by seven foot metal boxes or to Building
788 to await reprocessing.

Figure 5 presents the waste handling, treatment, storage and
disposal process of the Pondcrete during the last four years.
Between June 1986 and September 1986, Pondcrete produced as a
result of the closure activities at the Solar Evaporation Ponds was
shipped directly to the Nevada Test Site (NTS). In September of
1986 Pondcrete was identified as a mixed waste. NTS was not
permitted as a low-level mixed waste disposal facility so Pondcrete
shipments ceased. Pondcrete produced had to be stored on-site
awaiting a final resolution to the problem of disposal.
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The original on-site storage area for Pondcrete was Pad 750.
During the spring of 1987 storage of Pondcrete at the existing
storage area (Pad 750) was approaching capacity and the Pad 904
location was selected for additional Pondcrete storage.

As of September 1989, the proposed weekly shipment schedule for
Pondcrete from the Plant to the NTS is as follows:

o 48 plywood boxes from the Pads,

o 30 plywood boxes from the reprocessing area, and
o 34 plywood boxes directly from the processing area.
2.2.5 Monitoring and Containment Systems

Monitoring of Pad 904 has consisted of a combination of weekly
inspections and regular monitoring of various media. Weekly
inspections consist of walking aisles of the Pad and looking for
leaking boxes, missing tarpaulins or other obvious problems with
the Pondcrete storage. Any problems noted, such as missing
tarpaulins, are corrected. Monitoring of the various media which
may be impacted by operations at the Pad are discussed in detail
below.

2.2.5.1 Air monitoraing and containment
Air Monitoring
Ambient air samplers are located on the Rocky Flats plantsite, at

the Plant perimeter (at a distance of approximately two to four
miles from the Plant's center), and in surrounding communities.
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This monitoring program is known as the Radioactive Ambient Air
Monitoring Program (RAAMP). This section addresses the RAAMP
samplers located on the plantsite (Figure 6), as well as High-
Volume (Hi1-Vol) portable air samplers. Of particular interest are
the samplers located near Pad 904, designated S-7, s-8, S-9, S-10,
S-12, S-17, S-18 and S-19. The samplers designated S$-7, S-8 and
S-9 are located in the predominant downwind direction of Pads 903
and 904; the samplers designated S-10, S-18 and S-19 are located
in the predominant downwind direction of Pad 904 and in the
predominant upwind direction of Pad 903; and, the samplers
designated S-12 and S-17 are located in the predominant upwind
direction of Pads 903 and 904.

The RAAMP samplers operate continuously at an approximate
volumetric flow rate of 25-35 cubic feet per minute (ft3/min)
collecting air borne particles on a eight-inch by ten-inch
fiberglass media. Manufacturer's test specifications rate this
filter media to be 99.42 percent efficient for collection of
particulates in the 0.01 to 1.0 micron range, as characterized by
the median aerodynamic diameter (Wedding and Carney, 1978; Wedding
et al, 1984; and Schleicher and Schuell, Inc. 1982). The maximum
sized particles these have been found to collect is approximately
30 microns in diameter. This collection range and efficiency gives
an excellent coverage of the total size range of respirable
particles as discussed in applicable EPA publications (EPA, 1982
and 1985).

All RAAMP sample filters are collected biweekly and analyzed for
total long-lived alpha (TLL Alpha) activity. If the TLL Alpha
activity for a filter exceeds the Plant Screening Guide of .01
picocuries per cubic meter (pCi/m3) a specific plutonium analysis
is performed. The Plant Screening Guide is more conservative than
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the DOE Derived Concentration Guide of .02 pCi/m3 for plutonium
inhalation by members of the public. Of the air sampler locations
listed above, sampling sites S-7, S-8 and S-9 are routinely
analyzed for both TLL Alpha and plutonium.

In addition to the RAAMP monitoring in the vicinity of Pad 904, Hi-
Vol portable air samplers have been employed at Pad 904. Withan
a few hours following the May 23, 1988 Pondcrete spill incident
two Hi-Vol portable air samplers were moved to the Pad. One
sampler was located in the center of the Pad and the second sampler
was located on the eastern edge of the Pad, in the predominant
downwind direction. These samplers were operated continuously on
Pad 904 until approximately April 1989. The filters from these air
samplers were analyzed for both TLL alpha and plutonium.
Analytical results available as of April 1989 indicated that
concentrations of plutonium were found to be below the Rocky Flats
Plant screening level of 0.01 pCi/m3 at both the RAAMP and Hi-Vol
portable samplers operated near Pad 904.

Air Containment

The RCRA Contingency Plan was implemented to abate any potential
airborne transport related to Pondcrete spills. Generally this
plan involved transferring the contents of the failed container and
the spilled Pondcrete into a four foot by four foot by seven foot
metal container and transferring this container to an indoor area
or another location on the Pad for temporary holding while awaiting
reprocessing. The location of the Pad where the Pondcrete had
spilled was then cleaned by washing with water using brooms to
remove Pondcrete from crevices in the asphalt. Wash water was
collected using a wet vacuum cleaner. This liquid was then
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transferred to the Pondcrete processing area for reprocessing into
Pondcrete.

2.2.5.2 Surface water monitoring and containment
Surface Water Containment

Pad 904 construction is described in Section 2.1. The Pad
originally consisted of only asphalt with no runoff containment
berms. Berms were constructed on the west, north and east sides
of Pad on June 6, 1988, following a spill of Pondcrete (Figures 3
and 4). The height of the berm is six inches. The purpose of the
berm is that of collecting storm runoff rather <than spill
containment. The berm was constructed of hot bituminous pavement
and as such is not completely impermeable to water. The berms are
believed to be inadequately sealed to the Pad to prevent water from
flowing under the berms and off the Pad. The Pad surface and
inside the berm is approximately 107,600 square feet (££?), while
the Pad area outside the berm is about 19,200 ft?. All Pondcrete
is stored within the bermed area (Area A).

As shown on Figure 4, the Pad surface slopes to the north and east
at 0.7 percent respectively. Because of this slope, water tends
to accumulate along the north berm and in the northeast corner of
the Pad adjacent to the berm.

The six-inch high berm could store approximately 5120 cubic feet
(fts) of water uniformly distributed along the north berm. This
volume of runoff translates to a storm of about 1.0 inches at a CN
of 95 and average initial abstractions. The average annual
recurrence interval 24-hour storm for this 1.0-inch rainfall is
less than 2 years (DRCOG, 1969), and most likely would occur on the
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average at least once every year. Therefore, the 6-inch high berm
along the west, north and east sides of Pad 904 may not be
effective in retaining even moderate storm events.

In order to minimize runoff overtopping the berms, a mobile tank
with pumping equipment to collect ponded water from the Pad was
moved to the Pad. The mobile and associated pumping equipment was
added to the RCRA Part B Permit Application for Low-Level and Mixed
Waste as a 90-day storage area. The water which is collected is
transported to the forced evaporator in Building 374 for treatment
or to the Tank 231 Tank complex for storage prior to evaporation
in Building 374.

Surface Water Monitoring

Sampling of runoff water from Pad 904 began on February 12, 1988.
Grab samples were collected where runoff exited the Pad at its
northeast corner until after June 6, 1988 when samples were also
collected from water ponded behind the newly constructed berm.
The water samples were routinely analyzed for gross alpha, gross
beta, nitrate-nitrogen and dissolved solids concentrations. One
sediment sample that had been contaminated by runoff from a
Pondcrete spill (July 22, 1988) was also collected and analyzed for
gross alpha and gross beta activity. Specific isotopes (plutonium,
americium and uranium) have occasionally been analyzed in water
samples. Detailed discussions of the results of these analyses are
presented in Section 2.2.6.3.

PAD 904 REVISION 0
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2.2.5.3 Soil monitoring and containment

Soil Monitoring
April 7, 1987 Soil Sampling

Because Pad 904 is located adjacent to Pad 903, the largest source
of plutonium release to the environment at the Rocky Flats Plant
(Rockwell, 1987), soil samples were collected prior to the
construction of Pad 904 to assess the pre-existing concentrations
of plutonium-239. Four soil samples were collected from a 125,000
square foot (ft?) area on April 7, 1987 (Figure 7). The samples
were taken from the "undisturbed" soils to a total depth of
approximately two inches in the area where Pad 904 was to be
constructed. Samples were collected using the Rocky Flats sampling
tool which extracts a sample 10 cm x 10 cm on a side and five cm
deep.

Plutonium-239 concentrations for the four samples collected on
April 7, 1987 ranged from 0.03 pCi/gm to 4.2 pCi/gm (Table 3).
These concentrations are generally above fallout levels (0.2
pCi/gm) (USEPA 1986) and indicate some plutonium contamination was
present at the Pad 904 location prior to construction of the Pad.
While only limited data are available for soil in the Pad 904 area,
it appears that plutonium concentrations increase toward the east,
in the direction of Pad 903, which is the probable source for the
elevated plutonium-239 concentrations in soil (Figure 7).

August and September, 1987 Soil Sampling

Soil at Pad 904 was resampled in August and September, 1987 when
the Pad was under construction. As a result of Pad construction,
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the vegetation and top six to 12 inches of soil in the Pad 904 area
were removed. Samples were then collected from eight sites (Figure
8). The samples were collected using the Rocky Flats sampling tool
described above. Field notes recorded at the time of sampling
reported that the soil material was extremely rocky, and recovery
from the tool for each sample was low. Also, the soil was wet as
a result of a rainfall event which had occurred the previous night.
The samples were analyzed for plutonium-239 concentrations.
Plutonium~239 concentrations for the eight soil samples collected
in August and September, 1987 ranged from about 8 to over 67 pCi/gm
(Table 3). The areal distribution of plutonium-239 concentrations
in these samples were similar to those of the samples collected on
April 7, 1987, with concentrations increasing in the direction of
Pad 903 (Figure 8). However, the plutonium-239 concentrations
found in soil collected in August and September 1987 were more than
an order of magnitude higher than the plutonium-239 concentrations
found in soil collected on April 7, 1987.

The results of sampling activities in April 7, 1987, and in August
and September 1987, seem to indicate that relatively clean soil
materials had been 1laid down over already contaminated soil
materials i1n the area of Pad 904. Covering plutonium~-contaminated
soils with clean soils was a practice at the Rocky Flats Plant
during the 1late 1960's and early 1970's. This practice was
instituted to minimize the resuspension and off-site transport of
plutonium contaminated soil particles. Also, during that time
period, intense activities were underway near Pad 903, with drums
containing plutonium being reprocessed and repackaged.
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May 26, 1988 Soil Sampling

In response to a May 23, 1988 Pondcrete spill on Pad 904, six soil
samples were collected on May 26, 1988 from four sites immediately
adjacent to the eastern and northern edges of Pad 904, and two
sites chosen as "background" for purposes of analyzing for nitrate
as nitrogen, plutonium-239 and uranium-234, 238 concentrations
(Figures 9, 10, 11 and 12, respectively).

The four samples collected for evaluating contamination (Sites 1,
2, 5 and 6 presented on Figure 9 through 12) were collected from
gravel shoulder of Pad 904 at a depth of approximately three-
inches. These sampling sites were selected based on staining on
the asphalt of Pad 904 which indicated an area where

runoff had exited the as-yet unbermed Pad 904.

Analytical results of the soil samples collected on May 26, 1988
are presented in Table 3. Nitrate concentrations ranged from 7
mg/kg to 850 mg/kg with the highest concentrations found in soil
associated with the center of the eastern and northern edges of the
Pad (Figure 9). Plutonium-239 concentrations ranged from 0.23 +/-
0.022 to 2.28 +/~- 0.22 pCi/gm with the higher concentrations being
found in soil associated with the center of the eastern edge of the
Pad (Figure 10). Uranium-234 concentrations ranged from 0.72 +/-
0.08 to 1.12 +/- 0.12 pCi/gm with higher concentrations found in
soils associated with the center of the eastern and northern edges
of the Pad (Figure 11). Uranium-238 concentrations ranged from
0.67 +/- 0.07 to 1.08 +/- 0.12 pCi/gm with a slight increase in
concentrations similar to those found for nitrate concentrations
(Figure 12).
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Figure 12
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October 24, 1988 Soil Sampling

Soil sampling done on October 24, 1988 provides additional evidence
that the native soil in the vicinity of Pad 904 was buried beneath
a layer of debris and imported soils. This soil sampling was
conducted west of Pad 904, with the eight soil sampling locations
presented on Figures 13 through 15. Analyses were for americium-
241, total plutonium and total uranium. The reason for this
sampling was the possible construction of a new building related
to Pondcrete operations immediately west of Pad 904. Up to six
inches of overlying debris and soil were penetrated at the eight
sampling sites prior to reaching the "original" ground surface.
The original ground surface was sampled and submitted for analysis.

Analytical results related to the October 24, 1988 soil sampling
are presented in Table 3. These results indicate that americium-
241, total plutonium and total uranium concentrations in soil were
present above fallout concentrations, most likely due to activities
at Pad 903. Americium-241 concentrations were found to range from
0.14 +/- 0.01 to 23.9 +/- 1.03 pCi/gm (the reagent blank was found
to have a concentration of 0.23 +/- 0.03 pCi/gm) with an increase
in concentrations being evident away from the Pad in a westerly,
upwind, direction (Figure 13). Total plutonium concentrations were
found to range from 2.8 +/- 0.2 to 34 +/- 1 pCi/gm with an increase
in concentrations found to be similar to americium-241
concentrations (Figure 14). Total uranium concentrations were
found to range from 1.9 to 4 pCi/gm with a slight decrease in
concentrations being evident away from the Pad in a northwesterly,
upwind, direction (Figure 15).
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Soil Containme

There have been no reported spills to so1l in the Pad 904 area and
as a result soil containment has not been necessary.

2.2.5.4 Groundwater monitoring and containment

Groundwater Monitoring

Although groundwater monitoring is not specifically required for
container storage areas, groundwater monitoring of the Pad 904 Area
is provided as part of on going Environmental Restoration Program.
These programs are: Remedial Investigations (RI's) for CERCLA sites
at the Hillside 881, Pad 903, Mound, and East Trenches; and various
RCRA Closure activitaies.

Specifically, this section addresses the groundwater monitoring
locations in the vicinity of Pad 904 (Figure 16). Of particular
interest are the 14 monitoring wells located near Pad 904, wells;
23-86, 24-86, 25-86, 26-86, 33-86, 61-86, 4-87BR, 5-87BR, 9-87BR,
10-87BR, 15-87, 16-87BR, 44-87 and 45-87BR. Boring logs for these
wells are presented in Appendix B.

The following sections present a geologic and hydrogeologic model
of the Pad area.

2.2.5.4.1 Regional Alluvial Geoloqgy

The alluvial geology in the vicinity of Pad 904 consists mainly of
Rocky Flats Alluvium and disturbed ground unconformably overlying
bedrock. The Rocky Flats Alluvium is topographically the highest
and oldest member of six alluvial deposits in the vicinity of the
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plant (Figure 17). The Rocky Flats Alluvium occurs at elevations
between 6,000 feet and 5,930 feet above sea level in the immediate
area of Pad 904.

The Rocky Flats Alluvium is a Quaternary alluvial complex derived
from the Colorado Front Range. It 1s comprised of poorly sorted
cobbles, gravels, sands, silts and clays with some boulders, and
is cemented in some areas by caliche (Rockwell, 1986). The
thickness of the Rocky Flats Alluvium is variable due to deposition
on an erosional surface and recent erosional processes. It is
thickest west of the Plant where less has been eroded, and thinnest
to the east of the Plant (Rockwell, 1988). The Rocky Flats
Alluvium material has been partially removed by erosion and the
resulting drainages repeatedly infill with more recent sediments.

Areas of disturbed ground caused by construction of roads,
buildings, pads and other Plant activities is also found in the
area of Pad 904. This disturbed ground is reworked Rocky Flats
Alluvium in the Pad area and is generally described as
unconsolidated clay, silt, sand, gravel and pebbles. The materials
are very poorly sorted with fragments of claystone and cement
rubble and display no bedding. (Rockwell, 1988).

2.2.5.4.2 Regional Bedrock Geology

Bedrock units underlying the Plant consist of the Arapahoe and
Laramie Formations (Rockwell, 1988). Because of the thickness and
low permeability of the upper Laramie, it is generally considered
to be the base of the hydrogeologic system which could be affected
by Plant operations (Rockwell 1988).
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The Arapahoe Formation is a fluvial deposit that consists of
claystones with interbedded lenticular sandstones and siltstone.
Contacts between these lithologies are both sharp and gradational.
The claystones are poorly indurated, silty, and contain up to 15
percent organic material. Weathering has penetrated as much as 40
feet into bedrock. The weathered claystone is light olive gray,
blocky, slightly fractured, and has iron staining as mottles along
bedding planes and fractures (Rockwell, 1986a).

Sandstones in the Arapahoe Formation are very fine to medium
grained, with approximately 15 percent silt and clay. The
sandstones are lenticular, discontinuous, and stratigraphically
complex. The sand grains are subangular to subrounded and are
predominantly quartzose with 10 percent 1lithic fragments. The
sandstones are poorly to moderately cemented and exhibit ripple
marks, load casts, and planar, angular, and trough crossbedding.

Arapahoe Formation siltstones exhibit the same coloration,
constituents, bedding characteristics, and sedimentary structures
as the sandstones (Rockwell, 1988).

The general bedrock geologic structure of the region is north
striking sedimentary beds with dips to the east away from the Front
Range Monocline. Dips are on the order of 3 to 7 degrees beneath
the Plant.

There are believed to be no major faults cutting through the
Arapahoe Formation in the vicinity of the plant. (Rockwell, 1986).
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2.2.5.4.3 Site Alluvial Geology

The alignments of three cross-sections (A-A', B-B' and C~C') are
presented on Figure 16. Appendix B presents the lithologic logs
that were used to develop the three geologic cross-sections.

A north to south cross-section (A-A') through the area of Pad 904
indicates that approximately 10 to 20 feet of Rocky Flats Alluvium
(Qrf) underly Pad 904 (Figure 18). The alluvium appears to be
completely eroded approximately 150 and 900 feet north of Pad 904,
where surface drainages exist. South of Pad 904 the Rocky Flats
Alluvium attains a maximum thickness of approximately 40 feet and
then rapidly reduces in thickness as it enters the north flank of
the Woman Creek valley. Throughout the area which cross-section
A-A' transects the Rocky Flats Alluvium is underlain by subcropping
claystones (Ka) and isolated subcropping siltstones/sandstones
(Kass) of the Arapahoe Formation.

An east to west cross-section (B-B') through the area of Pad 904
indicates that approximately 10 feet of Rocky Flats Alluvium (Qrf)
underly the Pad (Figure 19). The alluvium appears to maintain a
thickness of 10 to 20 feet. This alluvium appear to be underlain
by claystones (Ka) and isolated subcropping siltstones/sandstones
(Kass) of the Arapahoe Formation along the entire length of the
cross-section.

A north to south cross-section (C-C') through the area of Pad 904
indicates that approximately 10 feet of Rocky Flats Alluvium (Qrf)
underly the Pad (Figure 20). The alluvium appears to maintain a
thickness of five to 15 feet with some reduction in thickness being
noted along the southern end of the cross-section as the alluvium
enters the north flank of the Woman Creek valley. Throughout the
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area which cross-section C-C' transects the Rocky Flats Alluvium
1s underlain by claystones (Ka) of the Arapahoe Formation.

2.2.5.4.4 Site Bedrock Geology

A north to south cross-section (A-A') through the area of Pad 904
indicates that an approximately 100 foot thick sandstone/siltstone
unit of the Arapahoe Formation is present as a subcrop at a depth
of approximately 10 feet directly below Pad 904 (Figure 18). This
unit appears to be dipping to the southeast at approximately six
degrees.

An east to west cross-section (B-B') through the area of Pad 904
supports the existence of the 100 foot thick sandstone/siltstone
unit of the Arapahoe Formation presented above (Figure 19).

A north to south cross-section (C-C') through the area of Pad 904
indicates that sandstone/siltstone unit of the Arapahoe Formation
maybe present at a depth of approximately 85 feet below Pad 904
(Figure 20). Based on cross-section C-C', this unit is vertically
separated from the Pad by approximately 10 feet of Rocky Flats
Alluvium and 75 feet of Arapahoe claystone.

2.2.5.4.5 Site Alluvial Hydrogeology

The alluvial aquifer potentiometric surface slopes away from Pad
904 toward the north, east and south (Figure 21). Groundwater flow
in the alluvial aquifer appears to be strongly influenced by
topography and the configuration of the base of weathering in the
Arapahoe Formation (Rockwell, 1989).
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The alluvium potentiometric map was developed using groundwater
monitoring data collected on April 4, 11 and 18, 1988. Appendix
C presents hydrographs for alluvial wells which are located along
the cross-sections A-A', B-B' and C-C'.

Groundwater elevation information for alluvial wells presented in
Appendix C suggests that groundwater 1levels have remained
relatively stable in wells 4-~-87, 10-87, 15-87, 26-86 and 61-86
(variance within one to six feet) and have dropped below the lowest
screened interval during most of the period of record in wells 24-
86 and 44-87 (variance of approximately one to two feet caused dry
wells). Based on the contour interval of the alluvium
potentiometric map of 10 feet the alluvial groundwater elevation
variations with time should not significantly effect the general
slope of the potentiometric surface presented on Figure 21.

Previous alluvial aquifer potentiometric maps for the first through
fourth quarters of 1988 (Rockwell, 1989) indicated that alluvial
aquifer flow directions and gradients remain fairly constant

throughout the year. Therefore, the potentiometric surface
presented on Figure 21 is thought to adequately represent alluvium
hydrogeologic conditions near Pad 904. Areas of unsaturated

surficial materials are present north of Pad 904 near wells 33-86
and 38-87. These unsaturated surficial materials may represent
areas where bedrock is very near the surface and acts as a no flow
boundary or where building footing drains dewater the 1local
alluvial aquifer.

Based on the information presented on the alluvium potentiometric
map and cross-sections A-A', B-B' and C~C' the following can be
stated about groundwater monitoring in the Pad 904 area.
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o Groundwater flowing south from Pad 904 may be monitored
using information collected from wells 10-87 and 44-87.

o) Groundwater flowing east from Pad 904 may be monitored
using information collected from wells 10-87 and 15-87,
and

o Groundwater flowing north from Pad 904 will most likely
be discharged to the headwaters of South Walnut Creek
prior to being intercepted by well 33-86.

Analyses of the alluvium potentiometric data indicates that water
in the alluvial aquifer in the vicinity of Pad 904 flows; toward
the south and southeast at a rate of about 5.26 x 10~ ft/day (based
on a saturated hydraulic conductivity of 1.36 x 10% ft/day, an
assumed effective porosity of 0.1, and a gradient of 0.039 ft/ft);
and toward the northeast at a rate of about 2.72 x 107 ft/day
(based on a saturate hydraulic conductivity of 1.36 x 107 ft/day,
an assumed effective porosity of 0.1 and a gradient of 0.020
ft/ft).

Hydraulic conductivity estimates for the alluvial aquifer are based
on slug test data (Rockwell, 1989).

2.2.5.4.6 Site Bedrock Hydrogeoloqgy

The bedrock aquifer potentiometric surface slopes away from Pad
904, roughly consistent with the dip of the sandstone/siltstone
units of the Arapahoe Formation (Figure 22).

Groundwater elevation information for bedrock wells presented in
Appendix C suggests that groundwater levels have remained
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relatively stable in wells 5-87BR, 9-87BR and 45-87BR (variance
within one to three feet), moderately stable in wells 16-87BR and
23~-86BR (variance within 15 to 30 feet) and relatively unstable
in well 25-86 (variance approximately 60 feet). Based on the
contour interval of the bedrock potentiometric map of 20 feet these
groundwater elevation variations with time should not significantly
effect the general slope of the potentiometric surface presented
on Figure 13. Previous alluvial aquifer potentiometric maps for
the first through fourth quarters of 1988 (Rockwell, 1989)
indicated that bedrock aquifer flow directions and gradients remain
fairly constant throughout the year. Therefore, the potentiometric
surface presented on Figure 22 is thought to adequately represent
bedrock hydrogeologic conditions near Pad 904.

Based on the information presented on the bedrock potentiometric
map and cross-sections A-A', B-B' and C-C' the following can be
stated about groundwater monitoring in the area of Pad 904 may be

made:

o] Groundwater flowing south from Pad 904 may be monitored
using information collected from wells 9-87BR and 45~
87BR,

(o} Groundwater flowing east from Pad 904 may be monitored
using information collected from wells 9-87BR and 16-
87BR, and

o Groundwater flowing north from Pad 904 may be monitored
using information collected from wells 9-87BR and 22-
87BR.

Analysis of bedrock aquifer potentiometric data indicates that
groundwater in the bedrock aquifer, which is assumed to occur
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predominately in the sandstone/siltstone units in the vicinity of
Pad 904, flows toward the south at a rate of 1.92 x 107> ft/day
under a gradient of 0.170 ft/ft; towards the east a rate of 1.15
x 1073 ft/day under a gradient of 0.102 ft/ft; and toward the
northeast at a rate of 1.38 x 17 ft/day under a gradient of 0.122
ft/ft. These ground water flow rates assume an effective porosity
of 0.1 and a sandstone saturated hydraulic conductivity of 1.13 x
103 ft/day. The hydraulic conductivity values used are based on
slug and packer test data (Rockwell, 1989).

GRO W

Quarterly sampling of monitoring wells at the Plant is initiated
immediately upon their completion and development. Water levels
are measured monthly as well as at the time of sampling. As was
stated above some surficial saturated zone wells are dry upon
inspection for quarterly sampling, and as a result no sample is
collected.

When water is present and samples are collected, analyses are for
the parameters listed in Table 4. During 1986 groundwater samples
were analyzed for the Hazardous Substance List (HSL) volatiles, HSL
semi-volatiles, and metals as well as major ions and radionuclides.

In 1987 and 1988 analyses were performed by an on-site Rockwell
International laboratory. During the first three quarters of 1987,
the volatile organic analyte list was reduced to the nine volatile
compounds previously detected in groundwater at the Plant. During
the fourth quarter of 1987, the Rockwell laboratory obtained a gas
chromatograph/mass spectrometer and began analyzing for the full
HSL volatile organic compound list. When there is insufficient
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water available to analyze the entire suite of parameters samples
. are collected and analyzed in the following order:

Volatile Organic Compounds;
Plutonium, Uranium, and Americium;
Nitrate;

Metals;

Other Major Ions; and

0O 0 0 0 0 O

Other Radionuclides.

Currently, groundwater monitoring is conducted for the parameters
listed in Table 4.
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TABLE 4

. GROUNDWATER SAMPLING PARAMETERS
FIELD PARAMETERS
| PH
w Specific Conductance
Temperature
INDICATORS
Total Dissolved Solids
METALS
Hazardous Substance List - Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
! Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
. Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cesium
Chromium (hexavalent)
Lithium
Molybdenum
Strontium
ANIONS
Carbonate
Bicarbonate
Chloride
Sulfate
Nitrate
Cyanide
PAD 904 REVISION 0
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TABLE 4 (con't)
‘ GROUNDWATER SAMPLING PARAMETERS

ORGANICS

Hazardous Substance List - Volatiles:
Chloromethane
Bromomethane
vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethane
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetracholoroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane

‘ 1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
3-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Ethyl Benzene
Styrene
Total Xylenes

0il and Grease

Hazardous Substance List - Semi-Volatiles:
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,4-Dinitrophenol
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TABLE 4 (con't)

GROUNDWATER SAMPLING PARAMETERS

PAD 904
INTERIM S8TATUS CLOSURE PLAN

4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Diethyl Phthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6~Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

di-n-Butyl Phthalate
Fluoranthene

Pyrene

Butyl Benzyl Phthalate
3,3'-Dichlorobenzidine
Benzo(a)Anthracene
bis(2-ethylhexyl)Phthalate
Chrysene

di-n-Octyl Phthalate
Benzo(b)Fluoranthene

Benzo (k) Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene
bis(2-Chloroethyl)Ether
2-Chlorophenol

1, 3-Dichlorobenzene
1,4-Dichlorobenzene

Benzyl Alcohol

1, 2-Dichlorobenzene
2-Methylphenol
bis(2~-Chloroisopropyl)Ether
4~-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
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TABLE 4 (con't)
‘ GROUNDWATER SAMPLING PARAMETERS

Benzoic Acid
bis(2-Chloroethoxy)Methane
2,4-Dimethylphenol

1,2,4-Trichlorobenzene
Naphthalene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene

Hazardous Substance List - Pesticides and PCBS

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD

. Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Chlordane
Toxaphene
Arochlor-1016
Arochlor-1221
Arochlor-1232
Arochlor-1242
Arochlor-1248
Arochlor-1254

RADIONUCLIDES

Gross Alpha

Gross Beta

Uranium 233+234, 235, and 238
Americium 241

Plutonium 239+240

Strontium 90

Cesium 137

Tritium
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2.2.6 Releases

Spills of Pondcrete and Saltcrete have occurred at Pad 904. The
first spill of Pondcrete occurred on May 23, 1988, was followed by
spills on July 22, 1988 and September 19, 1988. The first spill
of Saltcrete occurred during the period from June 26 through July
16, 1989 and was followed by a second spill which occurred during
the period from July 17 through August 25, 1989. The spills did
not represent Reportable Quantities (RQ's) as required by the
CERCLA spill reporting requirements in that there were no releases
to the environment since the spills were onto the asphalt of Pad
904. However, the occurrence of spills have been reported in the
RCRA Contingency Plan Implementation Reports or in Monthly Reports
on Pondcrete operations submitted to the cognizant regulatory
agencies. All spills were <cleaned up immediately upon
identification. The following section presents highlights of these
reports. Appendix D presents RCRA Contingency Plan Implementation
Reports and Monthly Pondcrete Operations status reports.

2.2.6.1 Releases to the Pad

Pondcrete

May 23, 1988 Spill

The incident was discovered at approximately 5:10 a.m. on Monday,
May 23, 1988 by a foreman at the Plant, who noticed deformed boxes
of Pondcrete on Pad 904. The operators of the Pad were dispatched
by the foreman and confirmed the presence of deformed boxes of
Pondcrete at approximately 9:00 a.m. The foreman immediately
notified the Plant Shift Superintendent (RCRA Emergency Director),
the Plant Radiation Monitoring group and the Plant Fire Department.
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Activities related to unstacking the Pondcrete boxes began
immediately in an effort to prevent any of the stacked boxes from
toppling over and causing a spill (the boxes of waste are stacked
three high). While unstacking the boxes with a forklift one box
fell off the forklift onto the asphalt of Pad 904. The plastac
liner of the triple walled Pondcrete box failed on impact and
approximately 0.25 cubic feet (ft3) of Pondcrete was spilled onto
the asphalt Pad. This 0.25 ft3 release of Pondcrete distributed
itself across approximately a two square foot (ft2) area of the
Pad. No other incidents occurred that day during the unstacking
procedure.

Following the incident the entire contents of the failed container
and the spilled Pondcrete were transferred into a four by four by
seven foot DOT Type 7A metal box with hand tools. This container
was transferred to an indoor area (Building 788 [RCRA Unit Number
48]) for temporary holding while awaiting reprocessing. The
location of the Pad where the Pondcrete had spilled was then
cleaned by washing with water using brooms to remove Pondcrete from
crevices in the asphalt. Approximately five gallons of wash water
was then collected using a wet vacuum cleaner. This cleaning
effort was continued until radiation 1levels were below the
detection limit of the instruments being used. This liquid was then
transferred to the Pondcrete processing area for reprocessing into
Pondcrete.

Within a few hours following this spill, two portable ambient air
monitors were moved to the Pad. One sampler was located in the
center of the Pad and the second sampler was located on the eastern
edge of the Pad, in the predominant downwind direction.
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Analytical results indicated that concentrations of plutonium in
air associated with that spill were below the Plant Safety Guide
level of 0.01 pCi/m3.

July 22, 1988 Spill

The incident occurred at approximately 9:00 a.m. on Friday, July
22, 198s8. The Plant Shift Superintendent (RCRA Emergency
Director) immediately notified the Plant Radiation Monitoring group
and the Plant Fire Department.

The spill resulted from activities related to unstacking the
Pondcrete boxes. The boxes were being unstacked in an effort to
prevent additional damage to a deformed box of Pondcrete. The
first step in unstacking an array of Pondcrete boxes was the
removal of the tarpaulin covering the array. During the process
of tarpaulin removal one of the top boxes of the array slid off the
array. The plastic liner of the triple walled Pondcrete box failed
on impact and approximately 12 ft3 of Pondcrete was spilled onto
the asphalt Pad. This 12 ft3 release of Pondcrete distributed
1tself across an area of approximately 36 ft2 of the Pad. The
remainder of the unstacking procedure that day proceeded without
incident.

The spill was cleaned by transferring the entire contents of the
failed container and the spilled Pondcrete into a four foot by four
foot by seven foot DOT Type 7A metal box with hand tools and
transferring this container to an indoor area (Building 788 [RCRA
Unit Number 48)]) for temporary holding while awaiting reprocessing.
The location of the Pad where the Pondcrete had spilled was then
cleaned by washing with water using brooms to remove Pondcrete from
crevices in the asphalt. This cleaning effort was continued until
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radiation levels were below the 250 counts per minute, detection
limit of the Ludlum Model 12 meter being used. Approximately 15
gallons of wash water was then collected using a wet wvacuum
cleaner. This liquid was then transferred to the Pondcrete
processing area for reprocessing into Pondcrete.

Water samples from the water collected in the wet vacuum cleaner
were found to contain gross Alpha and Beta at concentrations of 32
+/- 26 and 47 +/- 49 pCi/l, respectively. Samples of the
concentrated Pondcrete liquids were collected near the northern
berm. These samples were found to contain gross Alpha and Beta at
concentrations of 1,300 +/- 300 and 2,200 +/- 300 pCi/l,
respectively. In addition, one sample of sediment contaminated by
liquid associated with the Pondcrete was also collected. Gross
Alpha and Beta concentrations related to the evaporite sample were
18,000 +/- 1000 and 2,800 +/- 200 pCi/gm, respectively.

September 19, 1988

A leaking box of Pondcrete was identified during a routine
inspection on September 19, 1988. The suspect box and two other
boxes of Pondcrete were transferred to a metal crate to await
reprocessing.

June hrou 16 989

Two boxes of leaking Saltcrete were found to have leaked a total
of 11 pounds of dry material to Pad 904.
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One box of leaking Saltcrete was found to have leaked a total of
approximately two pounds of dry material to Pad 904.

Following identification of the Saltcrete storage problems, the
entire contents of the failed container and the spilled Saltcrete
were transferred into a four foot by four foot by seven foot metal
container. The metal containers have been stored on Pad 904
awaiting reprocessing. The location of the Pad where the Saltcrete
had spilled was cleaned by vacuuming until radiation levels were
below the detection limit of the instruments being used. The
collected material was transferred to Building 374 for reprocessing
or stored on Pad 904 in a four foot by four foot by seven foot
metal container awaiting reprocessing.

2.2.6.2 Releases to the Air

Releases to air from waste storage activities at Pad 904 are
unlikely since the wastes are nonvolatile by nature. The most
likely time a release to air would occur would be during a spill
incident such a release would most likely consist of fine grained
particles. As was stated in Section 2.2.5.1 there have been no
releases that exceeded the Plant Screening Guide for plutonium in
air of 0.01 pCi/m3.

2.2.6.3 Releases to Surface Water

During the period from August 1987 to June 6, 1988 Pad 904 existed
without the runoff containment berms described in Sections 2.1 and
2,2.5.2. As a result of this configuration of the Pad all runoff
would exit the Pad without retention. Based on the slope of the

PAD 904 REVISION 0
INTERIM STATUS CLOSURE PLAN - DATE 9/30/89




Pad these waters would be expected to exit the Pad to the north and
east. Once the water had exited the Pad it would be intercepted
by a ditch running along the east side of the Pad and this water
would then be intercepted by a ditch running along the north side
of the Pad (Figure 23). Once in the northern ditch the water is
collected in a culvert and routed under Central Avenue. As the
water exits the culvert it is routed east through a ditch running
north of Central Avenue. Water in this ditch is then collected by
a culvert and diverted to Pond B-4 (Figure 16) for retention prior
to release.

On June 6, 1988 berms were constructed along the north, west and
east sides of the Pad to contain a portion of the surface runoff
from the Pad (Figures 3 and 4). However, as was stated in Section
2.2.5.2 the berms are capable of containing the runoff related to
a precipitation event of approximately one-inch.

Records of daily precipitation at Rocky Flats for the period
January 1, 1987 through September 15, 1988 are presented on Figure
24. These data were collected at Building 774 during 24-hour
periods ending at 7:00 a.m. Comparison of the Rocky Flats daily
data with those from the National Weather Services observation at
Boulder (Figure 24), indicate that there may be some missing days
in the Rocky Flats data, but overall the Rocky Flats record is
judged to be good. Analysis of this information indicates that
since the berms have been in place (June 6, 1988) through the
period of record at Rocky Flats (September 15, 1988) there were no
rainfall events greater than one inch. However, successive days
of less than one inch precipitation events may also cause
overtopping of the berm. Reports of berm overtopping by Plant
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personnel suggest that the occurrence of these successive lower
intensity precipitation events have indeed resulted in berm
overtopping.

Collection of runoff water samples from ponded areas within the
bermed area has been done 1n an effort to assess contaminant
concentrations in runoff. Interpretation of the analytical results
of these grab samples is difficult because of uncertainties in the
relationship between the precipitation event and sample collection.
These uncertainties may lead to sample concentration values being
lower or higher than those related to the actual runoff water.
Runoff concentrations could be underestimated by subsequent
precipitation diluting the ponded water. Over estimation of runoff
concentrations could occur due to a runoff volume insufficient to
overtop the berm followed by a time lag before sample collection
allowing evaporation of a portion of the ponded water. On the
basis of the information presented above the interpretations given
below are generalizations based upon uncertainty as to peak
concentrations and average storm-related concentrations.

Gross alpha, gross beta and nitrate-nitrogen concentrations for
grab samples of Pad 904 runoff for the period from February 12,
1988 through June 6, 1989 are presented on Figures 25, 26 and 27,
respectively. The Pondcrete spills of May 23 and July 22, 1988 as
well as the Pondcrete leakage of September 19, 1988 are highlighted
on these figures.

No surface water was known to discharge to the environment as a
result of these two spills and the one leak. All water used in Pad
decontamination was contained on the Pad until removed by pumping.
However, leakage of precipitation runoff under the berm has been
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PAD 904 PUDDLE GROSS BETA CONCENTRATION
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routinely observed by Rocky Flats personnel. Therefore, it is
expected that some 1leakage may occur at approximately the
concentrations presented on Figures 25 through 27.

Impact on isotope concentrations of the Pad runoff due to the July
22, 1988 Pondcrete spill is presented in Table 5. These data
indicate that concentrations of plutonium, americium and uranium
were generally an order of magnitude or more greater than pre-July
22 spill runoff concentrations.

Data for Pad 904 runoff sample concentrations of gross Alpha, gross
beta and nitrates appear to be log-normally distributed (Figures
28, 29 and 30). The correlation coefficients for the lines drawn
through these data vary from 0.99 to 1.0, strongly indicating the
log-normal nature of the data and the excellent fit of the lines
to the data.

Using these lines (Figures 28, 29 and 30) to describe the runoff
data, 59 percent of all runoff samples were less than or equal to
the gross alpha drinking water standard of 15 pCi/l, 63 percent of
all runoff samples were less than or equal to the gross beta
drinking water standard of 50 pCi/l and 52 percent of all runoff
samples were less than or equal to the drinking water standard of
10 mg/1l of nitrate-nitrogen,. This analysis indicates that the
water released from the Pad was typically of good quality (did not
exceed drinking water standards). Data reports for Pad 904 runoff
data are found in Appendix E.

The analyses of the data presented above indicate that runoff from
Pad 904 may be contributing to some elevated analyte concentrations
in the South Walnut Creek water. It is believed that Pad 904
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TABLE S5

ISOTOPE BPECIFIC ANALYSES BEFORE SPILL (JUNE 26, 1988)
AND AFTER S8PILL (JULY 22, 1988)
Isotope June 26, 1988 July 22, 1988
Pu-238 0.017 % 0.021 -3
Pu-239 0.506 * 0.088 620 + 80
Am-241 0.834 * 0.127 3200 + 300
U-234 1.414 £ 0.231 140 £ 30
U-235 - 35 * 17
U-238 1.312 + 0.186 110 * 30
Gross Alpha " -~ 18000 * 1000 2
Gross Beta " - 2800 + 200 2
‘ Concentration (pCi/l, unless otherwise specified)
D For sediment sample collected at northeast corner of 904 pad
after 7/22/88 spill
2 pci/gm
» -- means no analyses for sample
PAD 904 REVISION o
‘ INTERIM STATUS CLOSURE PLAN DATE 9/30/89
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represents just one of many sources of contamination to the South
Walnut Creek Drainage.

South Walnut Creek 1s diverted near Building 991 into Pond B-4,
thereby bypassing ponds B-1 through B-3 (Figure 17). Ponds B-1 and
B-2 are spill control ponds that normally do not discharge down the
South Walnut Creek drainage. Pond B-3 1s a holding pond for the
treated effluent from the Rocky Flats Sanitary Wastewater Treatment
Plant (Building 995). The water from Pond B-3 is spray evaporated
near Pond B-3, unless the pipes are frozen. Pond B-4, which
contains both treated sanitary effluent and incoming South Walnut
Creek flow, intermittently discharges to Pond B-5 which is the last
control point on the South Walnut Creek drainage. All discharges
from Pond B-5 must meet the National Pollutant Discharge
Elimination System (NPDES) Permit for the Rocky Flats Plant. Pond
B-5 is designated NPDES discharge location 006. The NPDES permit
is currently being renegotiated, with completion expected in
December 1989.

2.2.6.4 Releases to Soil

All spills which have occurred to date at Pad 904 have remained on
the paved area and were immediately cleaned up, and therefore do
not constitute releases to soil. However, contaminated runoff that
leaves the Pad contacts soil in the adjacent ditches and flows
through culverts to its final discharge to the South Walnut Creek
drainage. Due to the relatively low concentrations of contaminants
in Pad 904 runoff water (contaminant concentrations typically meet
drinking water standards) concentrations of contaminants in soils
adjacent to the Pad and in the South Walnut Creek drainage are
expected to be very low.

PAD 904 REVISION 0
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Specifically, soil near the Pad was sampled following the May 23,
1988 spill incident and data related to this sampling is presented
in Table 3 and on Figures 10, 11 and 12.

2.2.6.5 Releases to Groundwater

Groundwater should not be impacted by the Pad operations since,
based on runoff data, contaminants released from the Pad in runoff
are present in relatively low concentrations (typically meeting
drinking water standards). No other releases to soil have
occurred. Further, Pad 904 retains at least some of the
precipitation which could conceivably leach contaminants from the
previously contaminated soil which underlie the Pad.

An analysis of the concentrations of what are considered to be
indicator parameters, based on the waste types found in Pondcrete,
indicate that several indicator parameters were found at
concentrations equal to or above performance criteria in
groundwater near the Pad (Table 6). The following paragraphs
discuss relevant parameters and the concentrations found.

The performance criterion for nitrate of 10 mg/l was met or
exceeded only in groundwater samples collected from alluvial well
26-86 prior to the construction of Pad 904. Further, this alluvial
well appears to be hydraulically disconnected from the Pad and
appears to be hydraulically connected to the solar ponds.

The performance criterion for acetone of 0.005 mg/l was met or
exceeded in groundwater samples collected from alluvial well 15-87
and bedrock wells 25-86BR, 5-87BR and 45-87BR. All occurrences of
elevated concentrations were at approximately <the time of
construction of the Pad and approximately six to 12 months prior
to the first Pondcrete spill at the Pad.
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The performance criterion for bis(2-ethylhexyl)phthalate (BEHT) of
0.005 mg/1 was never found to be met or exceeded in water collected
from alluvial or bedrock wells.

The performance criteria for Plutonium-239,-240 and americium-241
of 15 and 30 pCi/l, respectively, were not found to be met or
exceeded 1n any of the groundwater samples collected from either
the alluvial or bedrock aquifer systems near Pad 904.
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"' 3.0 CLOSURE PLAN SUMMARY
3.1 Closure Objectives

This interim status closure plan has been prepared to meet the
performance standards of 6 CCR 1007-3, Section 265.111. The
promulgated standards require a facility be closed in a manner
that:

o Minimizes the need for further maintenance; and

o} Controls, minimizes or eliminates, to the extent
necessary to protect human health and the environment,
post-closure escape of hazardous waste, hazardous waste
constituents, leachate, contaminated rainfall, or waste
decomposition products to the ground or surface waters
or to the atmosphere.

. 3.2 Closure Activities

The progression of activities necessary to complete closure is
shown in Figure 3. Principal activities include:

o Removal of all wastes currently stored on Pad 904 Area
A,
o Decontamination of Pad surfaces (if required),
o Verification of Pad decontamination (if required),
o Verification of acceptable levels of soil contamination,
PAD 904 REVISION o
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o Decontamination of soil (if required),

o Verification of soil decontamination (if required),

o Performance standard compliance.

All necessary actions will be taken at Pad 904 to ensure compliance
with the closure performance standards.

3.3 Closure Schedule

The CDH Director and the EPA Regional Administrator will be
notified of the intent to close Storage Pad 904, 45 days prior to
the removal of the last waste volume. The closure period will
begin when the last shipment of waste leaves Pad 904.
Decontamination of the Pad and soil sampling will be accomplished
within 90 days from the beginning of closure. The decontamination
of equipment will require an additional 10 days. An additional 90
days will be required for the receipt of analytical results.

Assuming the unit and nearby soil is shown to be sufficiently clean
after one decontamination round, closure will be certified 180 days
after closure operations begin. Figure 31 summarizes the currently
anticipated closure activities and schedule. If the analysis of
the final rinse solution or soil samples indicates contamination
is present above the performance standards, the closure plan will
be amended to allow additional time for further decontamination and
analysis. If this occurs both the CDH Director and the EPA
Regional Administrator will be immediately notified of the delay
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in closure, and documentation supporting the closure periocd
. extension will be submitted.

3.4 Administration of the Closure Plan

The interim status closure plan for Storage Pad 904 (SWMU 15 Area
A) will be maintained at the Rocky Flats Area Office, Building 111,
U.S. Department of Energy. The person responsible for storing and
updating this copy of the closure plan is:

David P. Simonson

Manager

U.S. Department of Energy
Rocky Flats Operations (RFO)
P.O. Box 928

Golden, Colorado 80402
Phone: (303) 966-202

PAD 904 REVISION 0
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‘ 4.0 REMOVAL OF HAZARDOUS WASTE INVENTORY

All mixed low-level radioactive and hazardous waste will be removed
from Pad 904 Area A by October 1991. This waste will be
transported offsite for disposal at the Nevada Test Site (NTS).
Unti1l October 1991 the storage of mixed low-level radioactive and
hazardous waste will continue at Pad 904.
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‘ 5.0 OFF~SITE WASTE MANAGEMENT

The only waste residues from closure of this unit requiring
treatment/disposal will be rinsate from possible decontamination
activities., It is anticipated that the rinsate generated will be
treated on-site at the Building 374 treatment facility.

All waste removed from Pad 904 Area A and shipped offsite will be
disposed at the Nevada Test Site (NTS). This waste disposal will
be covered by the operations and regulations that pertain to NTS.
The disposal method will consist of shallow land disposal.
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6.0 DECONTAMINATION
6.1 Closure Performance Criteria

Decontamination of Pad 904 Area and all ancillary and cleaning
equipment will be conducted until levels of hazardous constituents
are found at concentrations less than or equal to those protective
of human health and the environment.

Every hazardous constituent identified in Pondcrete or Saltcrete
(See Section 2.2.3) was evaluated as a potential decontamination
indicator. The hazardous constituents identified in the wastes
were broken into groups of hazardous organics, radionuclides or
conventional parameters (nitrate). The mobility of the compound
in each of these groups was assessed. The most mobile and least
mobile compounds were chosen from each group for the indicator
list. Mobility was based upon mobility in water, and did not
address mobility as a saltating or resuspended particulate.

The rationale for evaluating most and least mobile constituents is
so that the greatest extent of any plume as well as source terms
can be identified. The most mobile compound can be used to delimit
the maximum extent of plume migration; whereas the least mobile
compound may remain near the source of contamination and cause a
continuing release. If two compounds in the same group had similar
mobilities, the compound with the higher concentration in the waste
was selected for development of the performance standard.

Mobility was assessed using the distribution coefficient (Kd) with
units of liters/kilogram. The distribution “coefficient is a
measure of the likelihood of a compound to be adsorbed to a soil
particle rather than stay in solution. The Kd value represents the
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ratio of the amount of a compound adsorbed to soil versus the
amount of the compound in water. The greater the distribution
coefficient the less mobile the compound in water (Freeze and

Cherry 1979). Distribution coefficients were available for
radionuclides. The octanol/water partition coefficient was used
for organic compounds. The octanol/water partition coefficient

(Kow) is an indirect measurement of the distribution coefficient
with the compounds being related by a constant for any particular
soil (USEPA 1983). The greater the octanol/water partition
coefficient the less mobile the compound in water. Table 7
summarizes the mobility evaluation for parameters identified in
Pondcrete or Saltcrete.

Table 8 details the hazardous constituents and concentrations that
w1ll serve as indicator parameters for decontamination purposes.
In general, there are no applicable standards for soil for those
compounds listed in Table 8. In cases where no applicable
standards for soil exist the partition coefficient or octanol water
partition coefficient for the compound was used to establish an
acceptable soil concentration. These acceptable soil
concentrations are those for which the applicable water standard
w1ll not be exceeded based on the distribution coefficient.

With respect to radioactive contamination, the levels of fixed and
removable activity will determine if an initial or subsequent
decontamination round is required. Decontamination will be
considered complete when:

o The direct count does not exceed 250 counts per minute
of alpha activity, and

PAD 904 REVISION o
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TABLE 7

MOBILITY OF HAZARDOUS COMPOUNDS
IDENTIFIED IN SALTCRETE OR PONDCRETE

Compound Dist. Coefficient Octanol /Water Part.
(1/kg) (unitless)
Nitrate 1 (assumed) -—

(Freeze and Cherry 1979)

Acetone 1 (since miscible) =---
(USEPA 1983)

Benzene ——— 1 EE 2.28
(USEPA 1983)

Bis(2-ethylhexyl)phthalate -— 1 EE 5.3
(USEPA 1983)

2-Butanone —— 1
(USEPA 1983)

Methylene Chloride —— 1 EE 1.3
(USEPA 1983)
Perchloroethylene - 1 EE 2.88
(USEPA 1983)
1,1,2,2-Tetrachloroethane - 1l EE 2.3-4.9
(USEPA 1983)
Toluene - 1 EE 2.07-2.69
(USEPA 1983)
Plutonium-239 1 EE 3.30-6.56 ——
(Nelson, Larsen, Penrose 1984)
Americium-241 1 EE 3.30-6.56 (based upon
(Torstenfelt 1986) similarity to plutonium)

Cyanide, sulfide and uranium were not evaluated due to 1low
concentrations present in the waste.
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TABLE 8

DECONTAMINATION INDICATORS

Parameter Applicable Standard Concentration
Nitrate Drinking Water 10 mg/1
Acceptable Soil Level 10 mg/kg
Acetone Detection Limit 5 ug/l
Acceptable Soil Level 5 mg/kg
BEHT* Detection Limit 5 ug/l
Acceptable Soil Level 1000 mg/kg
Plutonium-239 CWQ (see note) 15 pcCi/l
EPA (see note) 13 - 20 pCi/g
Amrericium-241 CWQ 30 pcCi/l
Proposed TIS 20 pCi/g

* BEHT is Bis(2-ethylhexyl)phthalate

CWQ: Colorado Water Quality Standard, Notice of Final Adoption of
Temporary Rule, State of Colorado Water Quality Control
Commission, July 11, 1989.

Proposed TIS: Proposed Transuranics in Soil Standard, US
Environmental Protection Agency, 1986.

EPA: Interim Guidance: Dose Limits for Persons Exposed to
Transuranium Elements in the General Environment. USEPA 1986.
(assuming soil bulk density at 1.00 to 1.55 g/cc
[Hausenbuiller, 1972])
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o The removable alpha activity does not exceed 20
disintegrations per minute (dpm) per 100 cm2.

6.2 Decontamination of Pad 904

The history of operations at Pad 904 Area A and the runoff samples
from this Pad indicate that the Pad must be decontaminated. Since
asphalt is a nearly impermeable material, surface cleaning is
considered adequate to decontaminate the Pad. The Pad surfaces
will be cleaned by one of several commonly implemented methods,
including hydroblasting/water wash or foam cleaning. A single
wash/rinse cycle is expected to be adequate to decontaminate the
Pad. Cleaning Solution E from Table 9, which is effective in
removing non-oily mixed wastes, will be used in this operation.
The wash and rinsate solutions will be collected by a vacuum unit
in the immediate vicinity of cleaning operations as well as along
the Pad berms.

Prior to initiation of decontamination activities, a "raw rinsate"
sample will be collected for analysis of those hazardous parameters
listed in Table 9, and these results will be considered as
background levels. Following the decontamination efforts, "used
rinsate" samples will be collected and analyzed. The difference
in concentration between these two results will be compared to the
performance standards listed in Table 8. The unit will meet the
performance standards if the adjusted concentration of the "used
rinsate" is below the performance standard concentrations. 1If a
single wash/rinse cycle is not adequate to meet the above criteria,
the wash/rinse cycle will be repeated until the criteria are met.
If the performance standards cannot be met by decontamination as
described above, the closure plan for this unit will be amended.
If this occurs both the CDH Director and the EPA Regional
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TABLE 9

GENERAL PURPOSE DECONTAMINATION SOLUTIONS
FOR HAZARDOUS, RADIOACTIVE AND TRU-MIXED WASTES

SOLUTION

PREPARATION DIRECTIONS

S8USPECTED WASTE
COMPONENTS

PAD 904
INTERIM STATUS8 CLOSURE PLAN

To 10 gallons of water, add

4 pounds of sodium carbonate
and 4 pounds of trisodium
phosphate. Stir until evenly
mixed.

To 10 gallons of water, add 8
pounds of calcium hypochlorite
and 1/2 pound of sodium
hydroxide. Stir with wooden

or plastic stirrer until evenly
mixed.

To 10 gallons of water, add 4
pounds of trisodium phosphate.
Stir until evenly mixed.

To 10 gallons of water, add 1
pint of concentrated sulfuric
acid slowly while stirring.

"SOLNI" or an equivalent commer-
cially available solution will
be used.

Use full strength petroleum
ether or similar organic solvent.

Use water.

Inorganic acids
ionic metals

Cyanides, other
inorganic that
are not acidic

Solvents, organic
compounds, waste
oil

Caustic waste

Mixed waste,
TRU mixed waste
(non-o0ily)

Organic compounds

Dilute organic
and inorganic

contaminants
REVISION 0
DATE 9/30/89
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. Administrator will be immediately notified of the delay in closure,
and documentation supporting the extension of the closure period
will be submitted.

All sampling/testing of rinsate will be conducted using EPA-
approved procedures and minimum detection levels.

To characterize the contamination of radioactive substances,
measurements will be taken to determine 1levels of fixed and

removable radioactivity. Total alpha activity levels of the unit
will be measured with an air-proportional-type alpha survey meter.
Smears will be taken and counted according to plant procedures to
determine the level of removable activity. The difference between
the air-proportional alpha measurements and the smear activity
measurements equals the fixed activity of the location. The levels
of fixed and removable activity will determine if the unit requires
cleaning, or if it can be used in its current condition.

‘ 6.3 Decontamination of Auxiliary Equipment

All auxiliary equipment which was used at Pad 904 Area A will be
decontaminated by steam cleaning at the north edge of the Pad.
Decontamination will include:

1. A rinse with a steam cleaner using water free of volatile
organics.

2. Scrubbing with brushes using a solution of water with
Alconox detergent that is free of volatile organics.

3. A final rinse with the steam cleaner using water free of
volatile organics.

PAD 904 REVISION 0
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This work will be done immediately adjacent to the water runoff
sample collection berms to minimize the area of the Pad impacted
by these operations, and to provide for easy collection of the
liquids. This equipment includes forklifts and trucks used for
transportation as well as all units used to clean the Pad. Since
only storage of the waste on the Pad was conducted, no other
equipment need be decontaminated. All wash and rinsate water will
be collected and treated on-site at Building 374.

6.4 Decontamination of Equipment Used During Closure

Upon completion of each phase of decontamination required for
closure, equipment will be decontaminated by steam cleaning as
described in the previous section. All disposable contaminated
equipment accumulated during closure will be containerized and
shipped to an authorized off-site disposal facility.

6.5 Contaminated Soils

The contaminant concentrations in soils caused by operation of
Pad 904 Area A are not expected to be at levels that will require
decontamination activities. In addition, contamination was evident
in the area of the Pad prior to the construction of the Pad
(Section 2.2.5.3). For these reasons no soil decontamination is
proposed for the Pad area during closure. These pre-existing
conditions will be addressed as a part of the CERCLA activities
associated with Pad 903.
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‘ 6.6 Removal of Hazardous Waste Residues

Approximately 40,000 gallons of wastewater may be generated by
decontamination processes. The waste will be collected and placed
in tank trucks and this effluent will be transferred to Building
374 for treatment.

PAD 904 REVISION 0
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7.0 DECONTAMINATION VERIFICATION

7.1 Pad 904

The success of decontamination procedures for Pad 904 Area A and
related equipment will be measured by comparing the adjusted
concentration of appropriate substances in rinsate with the
performance standards listed in Table 8. Testing will be conducted
using EPA-approved procedures and minimum detection levels.

In verification tests for water, a "raw rinsate" sample will be
collected for analysis of those hazardous parameters 1listed in
Table 8, and these results will be considered background levels.
Following the decontamination efforts, "used rinsate" samples will
be collected and analyzed for those hazardous constituents listed
in Table 8, and the difference in concentration between these two
results will be compared to the performance standards listed in
Table 8. The unit will be judged to meet the performance standards
if the adjusted concentration of the "used rinsate" is below the
performance standard concentrations.

Decontamination rinsate sources will be grab-sampled after the
preparation of 10,000 gallons of cleaning solution. A wash/rinse
is expected to require approximately 40,000 gallons of water. Four
samples of the rinsate source will be taken.

One composite sample of the used rinse water will be collectead.
This sample will be taken as eight separate grab samples from the
rinse solution collected in the vacuum unit during the rinse
activities. The eight separate grab samples will be composited for
analysis.

PAD 904 REVISION 0
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To verify the decontamination of radioactive substances,
measurements will be taken to determine levels of fixed and
removable radioactivity. The unit will be considered clean if the
direct count does not exceed 250 counts per minute of alpha
activity, and the removable alpha activity does not exceed 20

dpm/100 cm?.

7.2 Surface Water

As discussed in Section 2.2.6.3, South Walnut Creek may potentially
be impacted by runoff from Pad 904 Area A. However, the runoff
from the Pad quickly leaves the Pad and flows through various
ditches and culverts into Pond B-4 and finally pond B-5 where it
is monitored prior to offsite discharge. Since these ditches are
within areas undergoing CERCLA investigations and since this water
must meet NPDES Permit conditions before discharge, it is felt that
additional surface water sampling or remediation activities are not
warranted following decontamination of the Pad 904 surface.

7.3 Soils
7.3.1 Beneath Pad 904

Degradation of soil beneath the Pad due to storage activities on
Pad 904 Area A is not expected due to the low permeability of
asphalt and the positive drainage provided by the 0.7 percent slope
of the Pad. Cursory visual inspections of the Pad have not
identified cracks or other defects from which contaminated
materials could reach the environment. However, detailed
inspections are not currently possible since large areas of the Pad
are covered with stored waste.

PAD 904 REVISION 0
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When decontamination activities are completed on Pad 904, the Pad
wi1ill be inspected by an independent registered professional
engineer for cracks or other indications that the integrity of the
Pad has been compromised. This inspection will include the review
of construction and repair records to assess non-visable
degredation of the pad. If such an area is 1identified, these
locations will be noted and addressed during the CERCLA activities
related to Pad 903.

7.3.2 Adjacent to Pad 904

Soil contamination immediately adjacent to Pad 904 is not expected
since all unbermed edges of the Pad have a 0.7% slope toward the
bermed areas of the Pad. However, as was stated in Section
2.2.6.3, surface water runoff is believed to have exited the Pad
to the east and north prior to the construction of the berms (June
6, 1988). Surface water runoff has also overtopped the berms and
exited the Pad to the north following the construction of the
berms.

Oon the basis of this information, soils may be degraded adjacent
to the Pad as a result of storage activities at Pad 904 Area A.
As presented in Section 2.2.5.3, the magnitude of the degradation
due to activities at Pad 904 Area A are minuscule in comparison to
the degradation believed to have been caused by activities at Pad
903. For this reason decontamination of soil adjacent to Pad 904
will be addressed as part of the CERCLA activities related to Pad
903.
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7.4 Groundwater

As discussed in Section 2.2.6.5, groundwater does not appear to
have been impacted by activities at Pad 904 Area A, and as such no
groundwater decontamination is warranted. However, sampling of
groundwater will continue at those wells presented in Section
2.2.5.4 as part of the ongoing Environmental Restoration Program
at the Plant.

7.5 Analytical Methods

The analytical methods to be used in evaluating the success of
decontamination efforts, will be those documented in SW-846, or
other approved EPA methods. If no approved EPA method is
available, then a generally accepted laboratory technique will be
used. Fixed and removable radioactivity levels will be analyzed
by using an air-proportional-type alpha survey meter (total alpha
activity 1levels) and Smear activity measurements (removable
activity).
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8.0 CLOSURE SCHEDULE

The CDH and the EPA Regional Administrator will be notified of the
intent to close Unit 15 (Pad 904 Area A), 45 days prior to
beginning the closure. Decontamination of the unit will be
accomplished within 90 days from the beginning of closure. The
decontamination of equipment will require 10 additional days. An
additional 90 days will be required prior to receiving analytical
results.

Assuming the unit is shown to be sufficiently clean after one
decontamination round, closure will be certified 180 days after
closure plan approval (Figure 31). If the analysis of the final
rinse solution indicates contamination is still present above the
performance standards, the closure schedule will be extended to
allow additional time for further decontamination and analysis.
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9.0 CLOSURE COST AND FINANCIAL ASSURANCE

State and Federal governments are exempt from the financial
requirements imposed by Subpart H of 6 CCR 1007-3, Section 265.140
(c). Because the Rocky Flats Plant is a federally-owned facility,
no cost estimates or financial assurance documentation is required.
Cost estimates are presented in Table 10 for planning, budgeting
and informational purposes. These estimates can in no way be
considered binding.

The estimates presented in Table 10 are based on a worst case
scenario in which the entire unit undergoing closure is found to
be contaminated. These assumptions are expected to result in an
overestimation of the actual costs that will be incurred, since
this unit is expected to be clean. These estimates do not include
the cost of reprocessing, repackaging, shipping or offsite disposal
of Pondcrete or Saltcrete.
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TABLE 10

COST ESTIMATE FOR CLOSURE OF UNIT 15

Engineering Design and Inspection

Equipment
Decontamination Monitoring
Treatment/Disposal

Contingency

TOTAL

PAD 904
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$15,000.00
30,000.00
5,000.00

6,400.00

8,000.00

$64,400.00
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10.0 SITE ACCESS AND SECURITY

Access to the work area will be limited to authorized personnel
only. Exit from the working area will be through a clean,
restricted area in the decontamination area. Existing security
measures at the Rocky Flats Plant meet the requirements of 6 CCR
1007-3, Section 265.14. These include:

o A three-strand barbed-wire cattle fence surrounding the
facility posted to identify the land as a government
reservation/restricted area,

o A fence and armed guards posted 24 hours daily at
two gates to the controlled area of the facility,
and

o Surveillance by security cameras 24 hours daily.

Existing fences and gates are operated and maintained by DOE.
Maintenance requirements will be performed by DOE regardless of
closure activities at the site.

PAD 904 REVISION 0
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. 11.0 HEALTH AND SAFETY

A site-specific Health and Safety Plan covering decontamination of
the site, will be prepared two months before closure activities
begin. The plan will comply with all Occupational Safety and
Health Administration (OSHA), CDH, EPA, and DOE requirements.
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12.0 POST-CLOSURE MONITORING

The implementation of post-closure monitoring is not necessary due
to the contained nature of the container storage area.
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13.0 CLOSURE CERTIFICATION

After completion of closure, the owner or operator and an
independent certified registered engineer will submit certification
of closure, based upon compliance with the closure plan, to the CDH
and the EPA Regional Administrator.

The independent registered professional engineer will periodically
review the closure operations in enough detail to assure final
certification of closure. The final certification of closure will
state that the closure procedures and standards have been carried
out as described in the approved closure plan. In order to certify
the performance and completion of closure activities, the
independent registered professional engineer will review test
results and inspect the site to verify the closure plan was carried
out as approved. Both the operator and the independent registered
professional engineer will submit a written document to the CDH and
the EPA Regional Administrator to certify closure activities were

conducted in accordance with the approved closure plan.
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APPENDIX A

PRODUCTION PROCESS DESCRIPTION FOR PONDCRETE AND
SALTCRETE FROM SECTION D OF RCRA PART B PERMI?T




NOTE

This appendix consists of information found in the RCRA Part B
pPermit Application for the Rocky Flats Plant. This information has
been updated to accurately reflect the current situation.
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effluent from the third stage clarifier is transferred to Tanks
D-826 A and B after passing through a Baker Precoat Pressure
Filter, FL-831. This filter accomplishes a final solids
separation. Filter backwash is transferred to the Filter Feed

Tanks D-~-824 A and B for treatment as TRU vaste.

The radiocactivity level in the clarifier effluent holding tanks
is sampled to determine whether the solution can be sent to the
evaporator feed tank or needs to be returned to Tanks D-804A, B,
C, or D for recycling through the decontamination~precipitation
system. Flow through the system is regulated by a series of Flow
Controllers and Ratio Controllers, which adjust pump speeds and

addition of reagents.

D-2¢c(2) (e) Evaporation Process
The evaporation system consists of a multiple effect steam heated
unit which produces condensate water and a concentrated salt
solution which is fed to the spray dryer. The process includes
the following equipment:

Feed Tank D-827

Feed Pumps P-818A, B

In-line Filters FL-801A, B

Vapor Bodies T-802, T~803, T-804, T-805

Heat Exchangers E806A, B, E-807, E-808, E~-809

Circulating Pumps P-819, P-820, P~821, P-822

Condenser E-810

Flash Tanks D-830, D-832, D-876

D~-133
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Condensate Tank D-8134

Product Water Pumps P-824, P-82S5
Ejectors J-801, J-803

Ejector Aftercooler E-820

Ejector Condensate Tank D-879

Tower Water Return Pump P-861
FAXxAre/ AnARYEex/

Heat Exchanger Descaling Tank D-845
Evaporator Concentrate Storage D-826C
Spray Dryer Feed Tank D-878

Feed Pumps P-858A, B

Spray Dryer Furnace F-801

Spray Atomizer

Spray Drier Drying Chamber W-803
Bag Filter FL-803

HEPA Filter Plenums FL 804A, B
Evaporator Effluent Tanks T-808A, B
Salt Crete Transfer Tank T-884

Salt Crete Mixing Tanks T-883A, B

o Evaporator Feed
The evaporator feed tank, D-827, receives waste water
from Tanks D-801A, B, C; D-802A, B, C; and D-826A and
B. The feed solution from Tanks D-801 A,B, and C and
D~802 A, B, and C pass through in-line filters FL801A and

B before entering D-827. These filters (bucket strainers)

D-134
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are periodically flushed out down a process sink to Sump

D-852.

Multiple Effect Evaporation Process

From the feed tank, the solution is pumped into the first
effect of the evaporator.tiypugh/ s,/ Feef//PFEREAFPF/
Heat is transferred to the feed from the steam condensate
coming from the first effect heat exchanger. Circulation
Pump P-819 continuously circulates the liquid in the
first effect by drawing liquid from the bottom of the
first effect vapor body (T-802), pumping it through the
first effect heat exchanger (E-806A or B), and dis-
charging it near the liguid level in the first effect
vapor body. The circulation rate is approximately 20
times the evaporator throughput at the design feed rate.
Heat exchanger E-806A or B uses 30 psig steam to heat the
first effect liquid. Water which evaporates in the first
effect passes through the second effect heat exchanger
(E-807) to heat that effect, and is collected in Flash
Tank D-830. The partially concentrated liquid remaining
in the first effect continuously feeds to the second

effect.

The 1liguid in the second effect circulates in the same
manner as in the first effect. The evaporated water from
the second effect goes through the third effect heat
exchanger to heat that effect and collects in Flash Tank

D-135 -
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D~-832. The second effect concentrate continuously feeds

the third effect.

The third and fourth effects operate in the same manner.
Water which evaporates in the fourth effect condenses in
the main surface condenser E-810 and collects in
Condensate Tank D-834. The concentrated liquid remaining
in the fourth effect is continuously pumped to Tanks D-
826C or D-878. The 1liquid in Tank D-826 C can be
transferred either to Tank D-878 or to the Salt C(Crete

mixing station. Tank D-878 feeds the spray dryer system.

Nitric acid, phosphoric acid and water are circulated on
the process side of the heat exchangers through the heat
exchanger descaling tank, D-845. When the acid is
depleted, this tank 1s drained to Tanks D-807A and B for

neutralization, or tanks D-824 A & B.

Two parallel steam ejectors (J-801 and J-803) provide the
vacuum necessary to maintain and develop the evaporator
pressure profile. The pressures range from approximately
10 psig in the first effect to a vacuum of about 20 in.
Hg in the fourth effect. Both ejectors evacuate the
system during startup, but only one is used during steady
state operation. The exhaust steam from the ejectors
condenses in the ejector aftercooler (E-820) by contact
with water from Cooling Tower 373. The c¢ondensate and

tower water drain to Tank D-879 and are pumped back to

D-136 g
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the cooling tower by Pump P-861.

The condensate water from the flash tanks and the

condensate tank is pusped §fy ENTRYHRNEF/ TITRYY 2B RA"S

FYFPIYREPY /[ $ERY PGPS /Y FRUS / (RFIFR/ANR/ BY/ 207/ [ PAALLALYIFN
Yo /9 VRRY /YRR /PIXYSY /VYIRY /9¥ /YRR /RSPIING/ LOF AL L

Verification that waste treatment is complete is provided
by sampling of the nitrate salt and product water on a
weekly Dbasis. Product water is also continuously
monitored for conductivity, which is an indication of
high dissolved solids or ammonia concentration. High
conductivity automatically causes the evaporator effluent
to be rerouted back to Tank D-802 A, B, or C or to the
evaporator feed tank D-827. The waste sampling and
analysis plans provided in Section C address this in more
detail.
© Spray Dryer System

The concentrated salt solution (approximately 35 percent
dissolved salts) is pumped from Tank D-826C into D-878,
the spray dryer feed tank. From there the material |is
pumped to the spray atomizer by Feed Pumps P-858A and B,
via Flow Controller FIC-7877. A pressure relief valve is
mounted in the pump discharge line to relieve excess

pressure.

D-1137
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The spray atomizer consists of a 25 KW frequency
converter set, a high speed motor, and a centrifugal
atomizer. The concentrate solution is atomized by the
centrifugal atomizer into a hot air stream in the Spray

Dryer' W“803 .

The spray dryer furnace (F-801) heats air with a
combination gas-o0il burner which fires directly into the
air stream in a horizontal heater shell. Cold air enters
at the base of the heater shell tangential to the burner,
combines with the flame, and is thoroughly mixed to an
even temperature as it passes through the air duct and
enters the drying chamber. Natural gas is the normal
fuel with fuel o1l used as a backup. Combustion products

enter directly into the spray dryer air stream.

Heated air from the furnace enters the drying chamber (W-
803) through a set of downward vanes concentric with the
salt concentrate from the spray machine. Instantaneous
drying occurs creating small spherical salt particles
suspended in the air stream. The water evaporating from
the solution cools the air to maintain an outlet

temperature of approximately 140°c.

H-138
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0 Bag Filter Product Collector FL-803

From the spray dryer, salt-laden air passes into the bag

filter house vhere a serieGsoroe{mVxﬁfbflrtgeI: slf,agsi ms?er:agx?aaéee d

the salt from the air stream. Pulses of compressed air

blow downward through the (filter bags to dislodge
accumulated salt and drop it to the bottom of the
collector. The dry product then passes through a rotary |
air lock into a receiving transfer tank (T-884) then into

two Salt Crete mixing tanks, T-883 A and B. The
frequency of the air pulse jet is requlated to maintain

the desired operating conditions and pressure drop across

the baghouse.

The clean air from the bag filter passes through two High
Efficiency Particulate Air (HEPA) filter plenums, FL-804A
and B, which remove trace amounts of salt, and is then

released to the atmosphere.

© Salt-Crete Operation
Dry salt product from the bag filter is mixed in Tanks T-
883 A and B with Portland Cement and either a portion of
the concentrated salt solution from Tank D-826 c, (
domestic water, raw water, or Building 374 effluent
water. This cemented product, called Salt Crete, is

plywood
allowed to set up in griwall/fibeshoard boxes lined with

plastic.

n_190



C07890010526 Date: Dec er 15, 1987
Revision Mo, 1.0
Sectio

Revised 9/28/89

D-2d(2) Treatment Facilities

One location has been identified in which hazardous wastes are
treated in tanks and an operating permit under RCRA is required.
This is in addition to the treatment tanks described as part of
the waste treatment system. Following are detalled descriptions
of the treatment processes occurring in tanks. Engineering

drawings are provided in Appendix D-5.

D-2d(2) (a) Original Uranium Chip Roaster: Building 444/447
(Unit 45)

Deleted - See Record of Amendments.

D~2d(2) (b) New Chip Roaster: Building 444/447 (Unit 46)
Deleted - See Record of Amendments.

D~2d(2) (¢) Electrolyte Recovery Process: Building 460 (Unit 47)
Deleted. See Record of Amendments.

D-2d(2) (d) Pond Crete Solidification Process: Building 788
(Unit 48)

The Building 788 sludge thickener and solidification system at
the solar pond consists of a Mud Cat pumper with an agitator and
a pump on pontoons which pumps the sludge fronasolar pond 297A
into the 25,000-gallon steel Gardner Denver/Stearns Roger
thickener tank. A rake enclosed in the base of the tank directs
the sludge to a drain at the bottom of the tank. After the
settling process is completed (10-12 hours), the 1liquid is

D-148 -
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decanted from the tank back into the pond. The thickener |is
designed to allow a continuous overflow passing over an
adjustable weir and flowing through a 4 in. diameter pipe
discharging into Pond 207A. The thickener is vented to the
atmosphere.

The sludge is then pumped from the base of the tank by a high
pressure diaphragm slurry pump through ;;;;;1 piping to the back
end of the steel "pug mill"®. Table D-11 lists specifications for
the thickener and pug mill. A series of surge pins, screw augers
and paddle wheels lift and mix the sludge with portland cenent,
which is fed in from an adjacent silo. The mixed sludge and
cement, called Pond Crete, flows over a weir, through a chute and

plywood
into Dboxes. The YWWYY/§¥Weyygayd boxes lined with 0.011 inch

plastic are filled with Pond Crete, dated, and stored in the
Building 788 warehouse. Pond Crete storage is discussed in

sections D-1b(2), (g), and (j).

The thickener unit's foundation design is not intended to provide
any containment capacity for spill control. Instead, it |is
designed to have a proper slope and configuration so that the
entire thickener content would be allowed to flow back to Pond
207 A in the event of tank leakage or puncture. The foundation

is constructed of concrete which is free of cracks and gaps. #pd

V5 R9IVII NV /SRR 0¥ VY S
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PERMITIED UNIT NUMSER
TANK NUrBER

TAX WE

QUILDING NPSER
DESION STRWDARDS

MATERIAL OF CONSTRUCTION

WASTE CONTAINED
CORROSION ALLOWANCE
DIMENSIONS (d1a x h)
CARaCITY {gal)
SHELL TRICKNESS
OPERAT.HG PRESSURE
OPERATING TEMPERATURE
DESIGN PRESSURE
DESIGN TEMPERATURE
FAYIM LIUID LEVEL
SPECIFI( GRAVITY
STRUCTURAL SUPPORTS
YEAR OF CONSTRUCTION
SE/n TYE

PFD DRAWING NUBER
PLID DRAKIHG 'UMBER
TANK DRANING MPBER

FLOOR FLIN DRANING MUBES

SECONDARY CONTRAINNENT
WIT

TANK INFORMATION TABLE
POND CRETE TANKS

TABLE D-11
®0 @|0n
WA NA
Thickener Rg mi)
1% ]
ASE Consercially avail. eonp.
Carbon Steel Carbon Steel

Pond water/sludge, pH 11
WA

%50 x9'¢

35,000

snell 1/€°, core §/1¢°
hMa

>

A

WA

7

1.08

6 steel channel legs
1984

Full Penetration Bult Weld
-850

p-8%2

D851

2083

*.owrizomal taiw (0 jength)

Thackener bottoss, pH 11
NA

127 trough,]’8” long
0

ue

Ats

fab

7]

na

NA

1

Structural steel stanc
193¢

Weiceo and Bojted
D-8%0

p-8s52

b-851

2083

D- 150
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The pond sludge characterization is detailed in Section C, "Waste

Characterization and Analysis".

o Additional Temporary Solar Pond Equipment

To increase the capacity of the Pond Crete production
operation, additional equipment has recently been
purchased. The major pieces of additional equipment are

batch
a concrete mixer YWrg¥ and a front end loader. The

4.0
concrete mixer AWOY (7/y cubic yards),Bgaydpay ModeY N9/
YOTUY// /¥999Y receives a transfer of four cubic yards of
concentrated pond sludge from the existing thickener.

The sludge is transferred by an existing pump through a

. ] . Portland
two inch diameter line at 25 gpm. /Pyp9¢//90¢ /BPXr}And

cement is then pneumatically transferred to the mixer
¥Y¥¢X by a portable cement silo and pneumatic transfer

system. The cement and sludge is then mixed by rotating
The mixture 1s then discharged into a lined

the mixer. FE/WIKIUFS/IB/YNER/PRPEIARRRS//INNS/ /R /213
plywo OX.

HIIR/YAYRSAGPEEL [ BOUPLEA/ P1/ R/ EONELELR/ 8YBUN/BURB ] I WALLY
VYD /YRS /IFUSAL/ SIURSE [ RARYAY B/ EIL BRGNS YUE /ALY ALV /WAL

TR /YFIRAVISS | E ) IPYP/ R/ L ANALY) LRPEY PRAYA/BH%/

The /fi¢g¥ front end loader will be used to transfer sludge
from the bottom of the solar pond and dump it into a new
concrete pumper for transfer to the thickener. The front
end 1loader is also used to move sludge from the shallow

end of the pond to the deep end.

D-151
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. &
Major i j
< |8 Name
Divisions | § |2
[} Well graded gravels or gravel-sand
GW 0‘ mixtures lttle or no fines
, . Poorly graded grazels or gravel-sand
Gravel GP §| mixtures Little or no fines
” and
= Gravely } Silty gravels gravel-sand-silt
=} GM mixtures
7 Sands s
< ] Clayey gravels gravel-sand-clay
= GC - mixtures
« Well-graded sands or gravelly sands
) SW hitte or no fines
{
2 Poorly~—graded sands or gravells
LA Sand SP sands little or no fines
< and
© 1 s HIES 4 d-sit
and ilty sands sand-s
© o y SM mixtures
L Soils
— Clayvey sands sand-clay
SC 1 mixtures
-
Inorganic silts and very fine sands
ML rock flour silty or clayey fine sands
Silts or_clayey mits mth shght plasticity |
2 d —— Inorganic clays of low to medium
- an 1 plasticity gravelly clays sandy
CL
on C]ays -—— clays silty clays lean clays
) Bl Organic silts and organic silt—-clays
'S i (LL < 50) oL E:.'::. of low plasticity
E A' , Inorganic silts micacious or
et | diairnaceous fine sandy or sty
S
[T Silts : MH 3 soils elastic soils
) and ’ " Inorganic clays of high plasticity
< —== fat clays
< ., Clays CH —
= (LL > 50) wsis] Organic clavs of medium to high
3 | el plasticity organic silts
{
+ "
p—enrmedg
nghly i PT }|— Peat and other highly orgamic soils
_——

Organic Soils |

SAMPLE TYPE

TEST TYPE
CHEMICAL

UNIFIED SO CLASSIFICATION SYSTEM
AND BORING LOG SYMBOLS

0 et W

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECTNO 887-10




BORING LOGS FOR

24-86
26-86
33-86
61-86

ALLUVIAL WELLS

4-87
10-87
15-87
44-87




DRILLING CONRACTOR

DRIIER

CHK D BY

DATF

] g P LOG OF BORING NO.24-88  Page 1 o 1
E o8, DATE DRILLED: 9/12/86  RQUIPMENT: MOBUE B-37 i
8 E E EE 5 8| oescupmion am BLEVATION: 390043
s |22
LA 2 Grave] Yellow-gray (S5y 7/2) to light ohive gray
& {5y 5/2), some granilic pebbles, coarse sand
I — and st mith a trace of clay, dry
B —&
- o —
\
36 ? 50 9 3 —
/ g As Above
- —%
T
5 — &
¢ 28 0 ]
& No Recovery
] ——
- —&]
7 s
]
50 T
100 50 | ———]
v 8
Claystone Pale olyve (10y 6/2) to green gray
" 9 (5Gy 6/1). silty wmith some fine—grained sand,
‘ claystone contains dark yellow orange
SN (10yr 6/6) iron staining, calcareous pockets
| 1\0 along fractures throughout sample, damp
|
;11
12
13— Total depth of borehole= 12 FT
14
]
15
16—
17
18-
19+
20
TBIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING  SUBSLRFACE
SeunEre M SR A A e Dt e e 2486
k/ ROCKY FLATS PLANT PROJECT NO  xx -xx

E PAD 904 CLOSURE




Boyles Brothers Drihng Co

DRILIING CONRACTOR

DRILLER

i

Y

D JARVIE

(HX D BY

DATF 6/14/89

g ; [, . LOQG OF BORNG No. 26-88 Page 1 of of
E, 2l . DATE DRILLED §/22/88  EIQUIPMENT: MOBLE B-87
E 8 E E EE BE( &8 pesornon am BIVTION: 4974 48
L 2 193 Sandy, Silty Gravel Light brown,
1 {SYR 8/4), granite snd quartzite,
. angular to subangular cobbles and
pebbles Poorly sorted dry
e 28 5
2
&
] &
4 -
X
v P -
-—
A I Clayey Sand Very pale orange, (10YR 8/2),
— to gravish orange (10YR 7/4) Very fine
— grained Some granite and quartzite
I pebbles and cobbles Medium plasticity
] Grades to very clayey dark yellow orange,
- (10YR 6/6) sand with large cobbles at
~ - base of sample Poorly sorted, subangular
o |20 7 - to angular Low to medium plasticity, damp
-~
—
——
0 -
J
100 130 5
30 —
1 = Claystone Light olive brown, (5Y 5/8).
] some silt, trace sand Sand layers from
— I 10 4-107 and 11 4-11 8 Sand s very;ale
T orange, (10YR 8/2) coarse grained, mod-
y 1114 erately sorted subangular, trace calcar-
/ e eous cement Unconsolidated soft, wet
Clay 1s firm moist
19
100 80 4o 1 a
aystone Medium dark gray (N4) with
ravish orange (10YR 7/4) and pale olive
d — 18 flOYR 6/2) mottling Some silt with very
coarse grained sand lenses, less than
02 thich Ironstone layer at 129-132
! 14 with calcareous cement Firm, moist
i /1 -
1
17
| Total Borehole Depth 170 ft
18
19
—

TRES SUNMARY APPLIES ONLY AT THR LOCATION AND TIME OF DRILLING SCESTRPACT
CONDITIONS MAY CRANGE AT TRIS LOCATION WITH THE PASSAGE OF TINE. THE DATa
PRESENTED IS A SIMPLIFICATION OF ACTLAL CONRITIONS ENCOUNTERED

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO 8$87-10




A yies trothers Doting (6

DRI ING CONRACTOR

R FR

1AA

DAY B/20/8Y

"

0 TIRAE

CHK B DY

2 : [ 5 g LOG OF BORING No. 33-88 Page 1 of 1
B En E é i g DATE DRILED- 9/10/88  BQUIPMENT NOBLE 3~87 E
3;- E nE as 8E| 8| vesourmion B BLEVATION:  0849.28

48 Y,
o8 3.1 i s Clayey Gravel Light olive gray, (5Y 3/2)
Some sand, silt and poorly sorted quartzite
1 — ¥ pebbles Subangular Crumbly, dry
— &
] K 3
4 &
¥
6}
20 6 Clayey Gravel Light olive gray, (5Y 5/2)
100 20 — Some sand quartzite cobbles and gravel
—& clasts Angular to subangular Moderate
1 sorting Loose, dry
L2
= TOPSOIL/SOIL
50
100 LA 1 Claystone Gravish yellow green, (5 GY 7/2)
to grayish olive green, (5GY 3/2) with
8 — olive gray, (5Y 3/2) to greenish gray,
\ ﬁ.’)GY 8/1) and dark yellowish orange,
\ 10YR 6/6) stains Well sorted, consohidated,
9 fractured firm, weathered, damp
11
_—
— " 11
| |
]
Lp]
| 100 1820 1= !
i |
| 13 |
' !
1'4 — a
|
B
!
i ! 1 | i
17— Total Borehole Depth 16 8 ft
B ]
18— |
e 1
19—

TRIS SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING = SUBSURFACE

CONDITIONS MAY CIANGE AT TEES LOCATIO!

N WITE TEE PASSAGE OF TIMR. THE DuTa
NTERED

PRESENTED IS 4 SDMPLIPICATION OF ACTUAL CONDITIONS ENCOU!

ROCKY FLATS PLANT

PAD 904 CLOSURE

PROJECT NO €67-10




Boyles Brothers Drifing (o

DRILLING CONRACTOR

DRILLFR

LAA

DALY 6/20/By CHKD RY

[}3)

J HORN

£ E B |y LOG OF BORING No. 61-86 Page 1 of }
E. 3N g DATE DRILLED- 11/19/88 IQURPMENT MOBILE 8-87 E
E E E Eg BEI 28| oescrrmon mma nIuTION sem.al
8 Y,
o 20 & Clayey Gravel Dark yellowish brown,
(10YR 4/2) Abundant small cobbles Moist
- — ¥
2 .
(1] 28 22 3 Caliche Yellowish gray, (5Y 8/1) to white
(N9) Abundant CaC03 some sand
-
=
) ]
2 40 Clayey Gravel Darhk yvellowish brown, (10YR 4/2)
—& Caliche intermixed Iron stains at 85'-115
6 ] Most
9 .
7 - B
pu— 4 P—t—-—-
— -
~ ] i
—~ & |
.
1
r &
11
| ] TOPSOIL/SOIL
!
1 Claystone Dark sellowish orange, (10YR 6/6) i
| Moderate to high plasticity Undisturbed moist
i 1 l
; 13
1 '
X)
j' b 40 14 Silty Claystone Dark yellowish orange 2
(10YR 6/6) to Light olive gray, (5Y 6/1)
- Friable moist
\\ 1 - i
\ l
!
17 :
18~
) i
194 Total Depth of Borehole 185 ft
—_

THIS SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING

TESTRPACE
CONDITIONS MAY CRANGE AT THIS LOCTATION WITH TER PASSAGE OF TINE. THR MaTa
PRESENTED IS &4 SINPLIPICATION OF ACTUAL CONDITIONS ENCOLNTERED s

S

A

PROJECT NO €87-10
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i

DEPTH

rEstr

| WELL OB
MEZO~
METER

| CON -

LOG OF BORING No. 4-87 Page 1 of i

DATE DRILLED: %/11/07 BQUIPMERT:
DESCRIPTION RBSA ELEVATION. 990979

® /i

93

23

|

84

25

Clay Moderate brown (5yr 2/2), some very
fine grained sand, occasional quartzite
cobbles, some grasses, moist to damp

50
428

Clay Dusky yellow-brown (10yr 2/2) to

dark yellow-brown (10yr 4/2}, small quartzite
cobbles (up to 2-inch diameter), some fine-
grained sand moist to damp

ALt Tttt e LT T

81

2 44

DRILLING CONRACTOR

DRI FR

Sand and Gravel Moderate yellomish brown
(10yr 5/4) Lo dark yellowash brown (10yr 4/2),
some clay-rich fine-grained sand, some sub-
rounded to subangular quartzite cobbles and
pebbles, calache (8 28'~8 36°) very pale
orange (10yr 8/2) to gray~orange {10yr 7/4),
moist 1o wet

P

\

, 103

CHK D BY ___

ol

o

|

\Sand and Gravel Light brown (5yr 5/6).

\Gravel Dark yellowish orange (10yr 6/6), angular

Sandy Clay Moderate yellow-brown (10yr 5/4).
fine-grained sand. occasional subrounded to
subangular quartzite cobbles and pebbles
moist to wet

subrounded quartzite cobbles, moist to wet

Clay Light olive gray (5yr 5/2) mith patches
\ of dark yellow-orange (10yr 6/6) angular
\quartzue some brown sands and clays, wet

quartzite, some brown sands and clays, wet

Clay Dark yellow-orange (10yr 6/6) and hght
olive gray (5¥r 5/2), subrounded quartzite
cobble at 14 6°, moist to damp

98

0
2 195

w

DATE

81

5
221

e
phbptertey
Svarhgpdert
——d

Sandy Clay Moderate yellow-brown (10yr 5/4),
subangular quartzite cobbles and pebbles,
moist to shghtly damp

T o O A T O O T L

20

=

Claystone Light olwve gray (5y %/2)

TBIS STHMARY APPLIES ONLY AT ﬂl LOCATION AND TINE OF DROLLING  SUBSURY,

CONDITIONS MAY CBANGE AT THIS LOCA

ACS
TION WITH THE PASSAGE OF TDME TRE DaTa
NTIRED

PRESENTED 1S A SINPLIFICATION OF ACTUAL CONDITIONS ENCOU

4878

ROCKY FLATS PLANT PROJECT NO
PAD 904 CLOSURE

Xz =xX




DRILLING CONRACTOR

DRILLER

BY

CHK D BY —-

DATF

L

DEPTR
resy
WELL OR
PEzo-

LOG OF BORING No. 4-87
DATE DRILLED /11/87  EQUIPMENT:
DESCRIPTION NSa BLEVATION: 590979

Pchd%

83

30
25

40|

Claystone Disturbed, weathered, slightly damp

As Above- Dark yellow~oran e (10yr 6/6)
iron stains, wet at 20 5’ to 20 65°, damp to
shghtly moist 21 2" to 22 01' and dry from

2201'to 23 0O°

Total depth of borehole= 23 0°

THIS SUMMARY APPLIES ONLY AT THR LOCATION AND TIME OF DROLING  SUBSURFACE
CONDITIONS MAY CHANGE AT THIS LOCATION VITE TER PASSACE OF TIMZ TEX IuTa
PRESENTED I3 A SD{PLIFICATION OF ACTUAL CONDITIONS ENCOUNTIRED

4878

A

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO

XXA~=XX




Boyles Brothers Oriting Co

DRILIING CONRACTOR

DRILLER

CK-~-F

L Pwonko

L A

DATF _6/A/B3_ CHK D HY

LOG OF BORNG No. 10-87
DAYE DRILLID- 6/18/87  EQUIPMENT- MOBILE B-87
DESCRIPTION EBSA ELEVATION 6081 98

Page 1 of

1

(-]
; 4
o0 (2270
—
2
0 (224,
—
/
4
] 0 [
-4
100 zozo
7
100 (2877
9
76 {27,
11
100 20 20
o]
in
100 2020
14
0 15
100
20
\
1™
P A}
18-

Sandy Clay Moderate brown, (5YR 4/4)
Numerous quartzite pebbles and cobbles,
some roots dry

Gravel Quartzite pebbles and cobbles
dry

No recovery

Sandy Clay Light olive gray (5Y 6/1)

to moderate reddish orange, (10R 8/6)
Numerous quartzite pebbles and cobbles
Highly weathered calcite throughout
Unconsolidated, damp

Clayey Sand Light gray, (N 7/0) to moderate
reddish orange, (10R 6/6) Numerous quartzite
pebbles, subangular to subrounded Caliche
throughout Damp to dry

Sand Moderate reddish orange, (10R 6/6)
Medium to coarse grained Numerous quartzite
pebbles Trace calcite Weathered, damp

Silty Claystone Moderate reddish orange
(10R 6/6) Iron staining, light gray areas
(N 70) Moderate plasticity Damp to dry

I

Sandy Silty Clavstone Moderate reddish orange,
(10R 6/6) lron staining light gray areas (N 70)
Moderate plasticity Damp

Sand lLight gray (N 7/0) to moderate reddish
orange, (10R 6/6) Very fine Trace calcite
Dry to damp

I

TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUBSTRIACE
CONDITIONS MAY CEANGE AT TEIS LOCATION WITH THE PASSAGE OF YINE. TEE DATa
PRESENTID IS A SIMPUTICATION OF ACTUAL CONBITIONS ENCOLNTERED

12-87

ROCKY FLATS PLANT

PAD 904 CLOSURE

PROJECT NO €87-10




DRILLING CONRACTOR

DRILLER

(24

CHX D BY

PATE

) £ |y LOG OF BORING No. 15-87  Pue 1 of if
E in, DATE DRILAD &/16/87  EQUIPMENT: i
E 8 E E E EE EE1 38] oescomrnon msa ELEVATION,  3970.09
55 |29 L Sandy Gravel Dark yellow-brown, (10YR 4/2)
& Quartzite pebbles and cobbles trace of clay,
] . fine—grained sand, pooly sorted,roots and
. grasses, dry
&
) &
100 14 ad . As Above ~ Orange-pink (5yr 8/4).
14 - : No roots or grasses
& .
- &
o 0 S Sandy Gravel Light brown (S5yr 5/6).
= 35 4 Quartzite cobbles and pebbles, trace clay
g 40 12 o fine—grained sand, some caliche [very pale
5 Y orange (10 yr 8/2) damp to dry
L O
™ &
= —
= T_— &
——d — ‘e
= -
= 7 - Y As Above - No caliche, dry
77 115 a 4: &
= | e
E N
B 0 g4 4 |.*
= s | 215 — &
= — »
= — e
0] ~ N
11 =
- ,
25 = ¢ b D
48 12 — As Above - Damp
1 = o
rnad : ‘ \
4= e '
/ — N
1 4 i~ & |
35 20 07 o ;E ‘. |
1 = e .
— .« e
=HR
= e .
1 L frmemeed M *
i
29 4 11 b ZE J‘. NG
174 =3 |8
— - &
= :
8 L4
] -: & " .
= N
194 = |. ™
(&,
20 \ 1= d

THIS SUMKARY APPLIES ONLY AT THE
CONDITIONS MAY CHANGE AT THIS
PRESENTED

AND TINB OF DRILLING SU

BSURFACE
WITH THR PASSAGE OF TINE THE DATa
NTEREZD

IS &4 SIKPLINCATION OF aCTLAL CONDITIONS ENCOL

15871

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO

AXI XX




DRILLING CONRACTOR

DRILLER

CHX D BY

ny
DAT}

£ ] |5 s LOG OF BORNG No. 16-87  Page 21
i DATE DMLLED: §/18/87 PQUIPMENT E
E E E E 8E| 88| oescrnon ma BIvATION 8070 89
° T ..‘T'. Gravel Light brown (Syr 5/6),
) k 1°® Some sand, quartzite cobbles and
| R ] 3 . pebbles, wet.
- &
g o
- & L g
| = 29 &
ool 28 L=y =
ss 22 Claystone Light olive gray (5yr 5/2),
Moderate reddish orange (10yr 6/6) iron
3 stained patches damp to moist
e /24
_g 106 28 .6 ’
P
- S \N25
E \
/26
2T
] Total Depth of Borehole = 27 0 ft
28—
29—
30—
31—
~ ‘.
324
|
33 .
— !
34—
— i
I
35
36—
37
— !
38—
40— '
20

TRIS SUNMANY APPLIES ONLY AT TERE LOCATION AND TDME OF DRILLING SUBSURFACT
CONDITIONS MAY CRANGE AT TEIS LOCATION WITH TEE PASSAGE OF TINR. THE DaTa e
PRESENTED IS A SDIPLIFICATION OF ACTUAL CONDITIONS ENCOUNTEIRED -

A

ROCKY FLATS PLANT PROJECT NO xxx-xx
PAD 904 CLOSURE




DRILLING CONRACTOR

"w

£ E 5 e LOG OF BORING NO. 44-87 Pyet o 1
E in, DATE DRILLED: 10/0/87  BQUIPMENT: E
E 8 E E EE EEI 38| oescmrmon nm BLEVATION.  5949.5
_§ 85 |20975 7 L X Topsoil Black-red (Syr 2/2).
=
Fg ] Silty Clay Dark yellow orange (10yr 6/6),
o Dense, caliche, damp
- = A
~ N 95 2019 =~ v Clay Olive gray (S5yr 4/1) and dark yellow brown
~ (10yr 4/2), wealkly layered, very dense, oxadized,
=4 11/87
SES — abundant, calache, well consohidated, damp
g Claystone Brown gray (5yr 4/1), consohdated
35 4 S shghtly damp
103 31
— A
= .
o~ l 2
- g )
__: — /6 Silty Claystone Yellow brown (10yr 5/4) to dark
= ‘: / yellow orange (10yr 6/6), oxadized, damp
o~
7
] Total Depyh of Borehole 70 Ft
x 8-
Q -
p el
= Q-
10
[ 3
5 11—
& —
12—
13—
—
14
; ——
e 15
=
s —
16—
| 17
= e
-1
18—
19—
20

THIS SUNMARY APPUES ONLY AT THE LOCATION AND TIME OF DRILLING  SUBSURFACE
CONDITIONS MAY CEANGR AT THIS LOCATION WITH THE PASSAGE OF TINE THE DATA
PRESENTED 15 4 SMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTRRED

44-87
—

ROCKY FLATS PLANT PROJECT NO
PAD 904 CLOSURE




BORING LOGS8 FOR
BEDROCK WELLS

23-86BR 9-87BR
25-86BR 16-87BR
25-86BR 16-87BR

5-87BR 45-87BR




Boyles Brothers Dring Co

DRILLING CONRACTOR

DRILLFR

LAA

Hy

D JARVIE

DATE _6/23/B9 CHKD BY ____ __

DATE DNILLED: 9/11-23/08 EQUIPMENT MOBIE B-8?
DESCRIPTION NSA BEVATION 5081 18

DEPTE IN
FERY
Vi o
PIRZO~
MEVER
CON-
GRAPINC
08

LOG OF BORING No. 23-86BR Pugolcl{ i

3

Gravel Reddish brown, f!OR 5/4) to light olive
gray. (8Y 23 Sand, silt and pebbles, some
quartzite cobbles Calcareous, poorly sorted,
angular, unconsolidated, dry

|
..
e

I
ANNNANAN

48

12

1 Grave] Yellowisb gray (5Y 8/4) Sand, silt
and pebbles Calcareous poorly sorted angular
damp

38

20

07

¢n

Gravel Pale olive, (10Y 6/2) Granite and quart-~
21ite pebbles some sand, trace clay and silt
¢ Calcareous, poorly sorted compacted, damp

y

.

rS TOPSOIL/SOIL

Silty Claystone Pale olive, (10Y 6/2) Calcite
along fractures at 85, 90 and 95 Some dark
yellowish orange, (10YR 6/6) staining Firm, damp

MUV RN hhhhha

©

SRS S S R R S S S NSNS SSSSSESSSSNSANANAN

100

28

25

Claystone Yellowish gray to greenish gray

(5Y 7/2 to 5GY 6/1) Sandy and slty in upper
13 1ncreasing in clay content with depth, some
dark yellowish orange (10YR 6/8) iron staining
Ironstone at 105 Calcareous layers at 95 and
107 Firm damp

-'—F“J—"

100

Pogut
n

Silty Claystone Light olive gray, (5Y 5/2) to
olive gray, (5Y 3/2) Calcareous layer at 135
f Firm damp

o
LTS

SSRGS RSN

N

100

80

Silty Claystone Light olive gray, (5Y 5/2)
Trace calcite at 18 1, trace dark yellowish
orange (10YR 6/6) wron staining Firm damp

Nt lltthhhhha

NSO O S S S S AN SS S SSSSSSSSNNSSNSSS NN SO SN

TRS SUWMARY APPLIES ONLY AT TBR LOCATION AND TIME OF DRILLING STBSURFACK
CONDITIONS MAY CHANGE AT THIS LOCATION WITH TER PASSAGE OF TIME. TEE DATA

PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUN Ee
~
k ROCKY FLATS PLANT PROJECT NO 887-10
E PAD 904 CLOSURE




Hovte Hrothers Lirdin g

U AL

PRIUHING CONRACTOR

DRIFIFR

LA

LA

CHR D WY

Atk 4, .3/8)

2 YArEr LOG OF BORNG No. 23-86BR  Page 2o
E En E { DATE DRILLED 9/11-23/68 PQUIPMENT MOBIE D-§7 E
E o E aE a 8 8| opescrrmon = LDLIVATION 008118
4
21
22
i 100 5°“ \ Siulty Claystone Light olive gray to olive
X \ gray (5Y 5/2 to 85Y 3/2) Some dark yellowish
23 orange (10YR 6/6) iron staiming Some biack
organic fragments Firm damp
i
26
) 27
100 30 Siity Claystone Medium dark gray (N4) Firm
damp
28
—
31
g2 |
| —ﬁ 7 ;
- 33— %
1 100 - 50 % I Claystone Dush}) vellow, (5Y 6/4) to Light olive
| / /.—-._. gray (5Y 5/2) to medium hght gray (\5)
" — \ 34 / /—‘ Trace silt some organic fragments dark vel- '
! / /___ lowish orange (10YR 6/6) motthing in hght !
_../ / olive gray areas \o apparent fractures
% ; moderately soft to firm damp
_/ 7 |
1
37 / .
7
20
e |22 20 i % / Claystone Medium light gray, (N5) Iron stain- |
/ / ing at 39 0 Subvertical fracture with iron
_J/ staining from 390 to 398 Core has a mot- '
/ tled appearance with yellowish grav (5Y 8/1)
—/ stains throughout Firm to moderately soft
é damp '

THIS SUNMAKY APPLIES ONLY AT TRE LOCATION AND TIME OF DROILLING SCESURFACT
CONDITIONS MAY CHANGE 4T TEIS LOCATION WITH TEE PASSAGE OF TIME. TSE DaTa s
PRESENTED IS & SIMPLIPICATION OF ACTUAL CONDITIONS ENCOUNTERED -

ROCKY FLATS PLANT PROJECTNO 667-10

PAD 904 CLOSURE

=
oy



Bayles Brothers Dinithng ¢ >

0 i

DPILLING CONRACTOR

DRUITER

( II;\ hny

A

BATE /2078

m

LOQ OF BORNG No. 23-86BR Pueaot'ﬂ

along fracture planes (2mm wide) from 48 3

47

to 496 Top 40 of core has abundant organics
(wood fragments) Firm. damp

R

SRR

Claystone Dusky yellow, (5Y 6/4)

2 I JAR
g E, $:n, DATE DISLLED- 9/11-23/88 EQUIPMENT MOBILE B-37
BBs
E g E EE i._ SE| 88| oescurnon mm ELIVATION 8681 18
- 7
Z7R%
41
(] s 28 % P; gzz:tg?:uglcwfer! rr‘rxyén(tiY \?«e/l'lxn)c:;r?xsgosr:}:e filled
/ / fracture from 409 to 42 5, horizontal limonite
42 % / glled fracture at 41 9 Firm to moderately soft
-.4/ / amp
4
7
/.__..
._/ —
45~% 7
1
60 4b % / Claystone Medium, (N5) to medium darhk gray
b 49 / / (NS Highly fractured interval with hmonite
/
7
%
/
Z
4

N

Claystone Light olive gray, (5Y 5/2) Heavy |
himonite along fracture planes

o |5 bl;

gray. (N4) Trace iron staining st top of core
Firm, damp

52/—4% J— Claystone Medium dark gray (N4) with inter-
_ / — bedded dusky yellow (5) 6/4) clayey siltstone |
! __/ — Silty Claystone Medium dark gray (N4) .
/ :j Occasional subvertical fracture with himonite .
—/ — stain (up to 07 long) Firm damp |

_é —

55 é —]

.3 Y 7o 26 é R Silty Claystone Olive gray (5Y 3/2) to medium

97

1

NN
T

et

LAY

—

TEIS SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DROLING SLESLRFACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITH THE PASSAGE OF TIME. TRE DATA ass
PRESENTED 1S A SIMPLIFICATION OF ACTUAL CONDITIOMS ENCOUNTERED = =

—% ROCKY FLATS PLANT PROJECTNO $67-10

E PAD 904 CLOSURE




Ruyles Br stherg Denle g (

0 L

DRILIINC CONRACTOR

DRILIR R

| AA

DATE 6/20/B (HKD 1Y

(13}

g 5|y LOG OF BORING No. 23-868R Page 4 of 7
sg Eg E, 5 'Ei g DATE DMILLED 9/131-23/88 EQUIPMENT MOBILE B-87
E E EE /EE 3/ 8 8 pescrrmon B BIvaATION 5081 18
707
0o T e é / Siltstone Dark gray, (N3) grading downward
/ / into dark greemsh gray, (5GY 4/1) clayey
6 % Z g;l::;one ome organic wood fragments Firm
707
178
i
W) 7
72
65\ Z
100 ’ogo % % Clayey Siltstone Dark greemish gray, (5GY 4/1)
66 7 %‘ / Trace very fine ramed‘ sand Darkh 'ray (N3)
/ / clayey siltstone from 68 5 to 70 5 Salcareous
/ / layer at 66 5 with slight dark yellowish orange
8 _J% é (10YR 6/6) iron stains Firm, damp
/] 7
8/ 2
i
69—/ %
7
70 % 7
707
80 / / 1 e r ree
L 2 % Traze very fibe gramed sand Hoehy fractired
% %—-—— Some organic fragments 1n vertical fractures
— Crumbly damp
| =
.| 7"3__9 ?j—_‘—
7 —/ :
/73“2 ;:
)
(2 78%
ss |52 % / Siltstone Dark greenish gray, (5GY 4/1) Some
76 / % clay and very fine grained sand, few organics
/ / Very pale orange, (10YR 8/2) calcareous clay
-~ ? % layer at 77 5 i‘u’m. damp
Z il
——‘é % ‘I
_/ %
77
w787

THES SUNMARY APPLIES QNLY AT TEE LOCATION AND TINE OF DROLING SUESURFACE
CONBITIONS MAY CHANGE AT TEIS LOCATION WITE THE PASSAGE OF TIME TRE BATA seans
PRESENTED IS A SIMPUFICATION OF ACTLAL CONDITIONS ENCOUNTEIRED -

k’, ROCKY FLATS PLANT PROJECTNO ¢87-10

E PAD 904 CLOSURE




ey €

1

Roytes {1 thee

| AR

DALY L/20/% CHR D Y

"

DI ING (ONRACTOR

D JARVH

IRITER

il

DEPTR IN
FEET
VELL OR

PIE20~

l LOG OF BORING No. 23-86BR

DATE DRILLED: 9/31-23/88 EQUIPMENT: MNODILE B-87
DESCRIPTION RSA ELEVATION 098118

Page 8 of 7’

100

80

T aieieal

100

8o

(@]
T e

48

|

|

A AN

O S NN ravemon

Siltstone Dark gray, (N3) to dark greenish
gray. (5GY 4/1) Interbedded 0 1' to 03 beds
of sandy siltstone Convoluted bedding in
places Occasional clayey siltstone Firm damp

Siltstone Dark gray (N3) to dark greemish
gray. (5GY 4/1) Interbedded sandy siltstone
beds, (0 5 thick) Occasional clayey siltstone

layers, organics throughout Calcareous concre-

tions from B78 to 884 Firm, damp

Siltstone Dark gray., (N3) Interbedded sandy

siltstone and clayey siltstone beds Sand 1s very

fine grained Vertical fracture from 925 to
955 due to driling Crumbly firm damp

Siltstone Dark gray, (N3) Trace very fine
grained sand throughout, some organics
Laminated light olive gray, (5Y 6/1) mottling
around organic fragments Firm, damp

|
]

THIS SUNNAEY APPLIES ONLY AT THL LOCATION AND TIME OF DRILLING SUNSTRIACE
CONDITIONS MAY CHANGE AT TRIS LOCATION WITR TNE PASSAGR OF TIME. THE DATA
PRESENTID IS A SIMPLIPICATION OF ACTUAL CONDITIONS INCOUNTERED

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO

867-10

|

1



H i=s Pecthers Dihing Co

oA T

BRILLING CONRACTUR

DRILIER

(HK D WY

1AA

m

DALE (/26/8)

-4 E E & . LOG OF BORING No. 23-868R Page 6 of 7
En 2l o g DATE DMILLED- 9/11-23/06 EQUIPMENT MOBLE 3-87 g
g E EE EE BE| 28| orscrrmon am ELEVATION 8081 18
// v,
s Sandy Siltstone Dark gray, (N3) Interbedded
100 80\101 % silty sandstone beds at 102 6’ and 1038,
% (approx 04 thick) Sandstone layers consist
/ of medium gray (N5) very fine grained silty
1O _4/ sand, moderately sorted, convoluted bedding
. / / characteristic of interbedded siltstone and
-—4/ % sandstone layers Some calcareous concretions
| / / in sandy siltstone layers Abundandant organ-
1 3—‘/ / ics Firm to hard damp
_Z ?
105 é é
.4 602 0 % % Clayey Siltstone Dark gray, (N3) Soft to
106 % % firm, damp
Y787
1084/
ﬂg é
09—/ 7
110 é é
> 7%
02 Clayey Siltstone Dark gray, (N3) Increasing
48 N\ 11
T sand through interval
I 1 17 l
| 3 |
i
, 1487 it
: — Sandstone Medium gray, (N5) Fine to very fine
14— rained Occasional clay filled vertical fracture |
E(oderately sorted Firm, damp !
115
L] L d .
wo %o 116 e e iR LSl (SRed MR idp
Gradational change to siltstone at 1165
L Sandy Siltstone Dark gray, (N3) Very fine
17 grained, well sorted Some clay, organic frag-
\ ments 1n subzertical fractures and horiztonal
layers Subvertical fractures have shcken- '
118 sides Fractures are 10 to 15 apart
119 :
THIS SUMMARY APPLIES ONLY AT TEE LOCATION AND TDNR OF DRILLING SUBSTRPACE
CONDITIONS MAY CRANGE AT THIS LOCATION VITH THE PASSAGE OF TIME. TEX DaATA T
PRESENTED IS 4 SDNPLUIFICATION OF ACTUAL CONDITIONG ENCOUNTERED
— - ROCKY FLATS PLANT PROJECTNO 84710

E PAD 904 CLOSURE




il

LOG OF BORING No. 23-86BR

DATE DRILLEID- §/11-23/68 BQUIPMENT MOBLE B-87
DESCRIPTION RBSA

ELEVATION 0081 10

Page 7 of 1r

ail i ﬁﬁéé %}

100 |49 s0\121 Clayey Siltstone Dark gray, (N3) to medium
7 gray. (N5) Interbedded sandy siltstone Sand 1s
fine to very fine grained, moderately sorted
o0 Some organic fragments Slickinsides along
‘ 122 fracture planes
|
— 133
— 124
!
P! !
. ‘ : 125
! I
: i (1 1 80 Clayey Siltstone Dark grav (N3) to medium
= 481126 ray (M5) Occasional interbedded sandy sit-
g
i I stone Occasional hight brown, (5YR 6/43 cal-
£ careous concretions Moderately sorted Firm
i ' — 127 damp
> i \
= 13¢
g! |
1% |
e 128
z ! P
C |
|
£= Total Borehole Depth 130 5 ft
£z —_
132
133
’ 134
= 135
£
s ]
13 136
%3 7]
P 137
g3 —
138
139

TRS SUMNARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILUING SUNSURFACE
CONDITIONS MAY CRANGE AT TEIS LOCATION WITH TER PASSAGE OF TIME. THE DaTa
PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTIRER

32

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECTNO 6867-10




DATE DRIUED /26786 EQUIPMENT MOMILE B-57

DESCRIPTION NSA ELEVATION 397443 i

s LOG OF BORING No. 25-88  Page 1 of 1‘

11 ]
FERY
VELL OR
PIRZO-

Boyles Brothers Drilling Co

pRILFR _ D JARVIE

DRILIING CONRACTOR

DATF Z/10/8Q CHA D BY

W _MGW.

HEE
1 ; Sandy, Silty Gravel Light brown, (5 6/4),
l__// %% granite and quartzite, sangular to subangular
A4 W cobbles and pebbles Poorly sorted, dry
i
W W
2—-// /ﬂ
%
W W
77054
34V %%
i
/%
41
9907/
-
5_4; ; Clayey Sand Very pale orange (10yr 8/2),
(1 ﬁ// to grayish orange, (10yr 7/4) Very fine grained
o %% A Some granite and quartzite pebbles and cobbles
6—-&5 % Medium plasticity Grades Lo very clayey, dark
// % yellow orange, (10yr 6/6) sand with large cobbles
%% 5 at base of sample Poorly sorted, subangular
7....&; % to angular Low to medium plasticity, damp
97R77
W W
81 [/
il
I M
7%

Claystone Light olive brown, (5yr 56),

some s1)t, trace sand Sand layers from 10 4-
107 and 114-116" Sand is very pale orange,
(10yr 8/2), coarse grained, moderately sorted.
subangular trace calcareous cement Uncon-
sohidated, soft, wet Clay 1s firm, moist

SOSSSS

Claystone Medium dark gray, (N4) mith grayish
orange (10y¥r 7/4) and pale ohve {(10yr 6/2)
motthing Some silt mith very coarse grained
sand lenses less than 0 2' thick Ironstone
layer at 12 9-13 2' with calcareous cement
Firm, moist

NSNS

[
T
SO S O S S O N S O N RO,

S OO O R O R R N O OO NN NENNNSSSSSESASNNSNAANSAN

Attt hth Rt thhaN

/
/1
15—
—2 5
16
i/
V] /"
1 7-*1 A/
._j »;/ Claystone Yellow brown {(10yr 5/4),
1 8-—; ﬁ 4 Damp
W
194
¥ M As Above - Gray brown (5yr 3/2), moist
20 W W ‘
THIS SUMMARY APPLIES GNLY ZT-TES LOCATION AND TIME OF DRILLING SUBSTRFACR
FRESINTED 154 SMPLITCATION oF ASTUAL CONDITIONS ENCOONTENED. TF MT4 25-86!
%, ROCKY FLATS PLANT PROJECT NO  xxs~xx
E PAD 904 CLOSURE




Boyles Brothers Drilling Co

D_JARVIE

DRILLING CONRACTOR

DRILIFR

DATE 7/1Q/B8 CHX'D BY

Y _MGW.

) E |y LOG OF BORING No. 25-88  Page 2 o 1
4; ) DATE DRIUZD &/26/86  EQUIPMENT NOMLE B-37 i
E B BEEEE! 32] vescurnon nu RLEVATION 397448
20 -
— Claystone Light gray-brown (5yr 6/1), damp
21—
22— As Above ~ Silty, very wet (cored with water)
23—
24—
25—
26—
27—
28—
29—
30—
31—
32
33
34—
-
35—
36—
37
No Recovery
o
ZR%Z
THIS STMMARY APPLIES ONLY XTTHE LOCATION AND TIME OF DRILLING SUBSURFACE
PRESDNTED 134 SMPLINCATION OF ACTUAL CONDITIONS ENCOUNTEARD, T DaTA 25861
kl ROCKY FLATS PLANT PROJECT NO  xxs=xx
E PAD 904 CLOSURE




: ] YAER" E LOG OF BORING No.25-88  Puge 3 o 4
E ) DATE DRILLED- W26/06 SQUIPMENT MOMILE D-957 i
E§ E; EE Eégg S§ DESCRIPTION BSA BLEVATION. 397448
40 _42 é No Recovery
NZ
100 |28 50 42 % / Claystone Light olive-gray (5yr %/2). to
% / olive—gray (Syr 3/2), mith light brown to
/ % dark yellow orange (10yr 6/6), iron staining,
4 _Z‘ % trace silt, damp
— / /
.
v
7
4 é %
46 % / +—— As Above - Altered claystone concretions
100 |5 / Claystone Light brown (10yr 6/6),
50 /
47 / grading to medium dark gray (N4), high
/ angle fractures wmith calcite along fracture

Boyles Brothers Dniling Co

planes, moist

As Above - Heavy 1ron staiming

D. JARVIE

DPRILIING CONRACTOR

PRILIFR

50

100 <o vd Claystone Gray black (N2) to dark gray (N3),

with occasional dark yellow orange (10yr 6/6),

s e

iron staining some coaly layers and fragements

%)
|

|

damp

A N

As Above - gray black (N2), sity,

PATF T/Q/BS CHK'D BY

Y __MGW.

Some wood fragements, damp

|

n
IR

60

IR
|

TEIS SUMMA! UES Y AT THE LOCATION AND TINE OF DRILLING = SUBSURFACE
cr:guomaus MAY CHAN THIS LOCATION WITB TBS PASSACE OF TINE THE DaTa

PLIVICATION OF ACTUAL CONDITIONS ENCOUNTERED 25-86!

8
%

8 ]
RS

ety

——\-é ROCKY FLATS PLANT PROJECT NO  xxx-xx

PAD 904 CLOSURE

= |



Boyles Brothers Dniling Co

D_JARVIE

DRILLING CONRACTOR

DRILLFR

BY _MGW.
PATF Z/10/89 CHX'D BY

: . LOG OF BORING No. 2588  Page 4 of
48, DATE DRILED &/26/86  RQUIPMENT MOMLE B-37 i
8 EE BB 28] bescrrmon mu ELIVATION. 397443
80 Claystone Light ohve gray (5yr 5/2),
Silty, dry to damp
——— Calcareous
Occasional very fine—grained sandstone
laminations
100 Claystone Gray-black (N3),
Thin interbedded silty claystone and clayey
siltstone, highly fractured vmath numerous
subvertical shckensides, Crumbly to firm,
damp
L1 ] 2
—t 3 9/86
— ]
0 — ]
— E* ] No Recovery
(4
/B
w4y 5
100 |52 5ol — Sandstone Dark green-gray (5yr 4/1).
+= Very fine-grained slty. some clay, laminations
-5 -— of siltstone, convoluted bedding, Moderately
= sorted, sorted, firm, damp
: 4
-1
+4 B
78 E ]
=
100 2) 21 ]
TEIS SUNMARY APPLIES ONLY AT TEE LOCATION AND TIME OF DROLING S BSTRPACE
CONDITIONS MAY CHANGE AT TEIS LOCATION WITH TES PASSAGE OF TINE THX DATa
PRESINTED IS 4 SMPLIVICATION OF ACTLAL CONDITIONS ENCOUNTEXED 25-86:
E ROCKY FLATS PLANT PROJECT NO  xxz—xx
g PAD 904 CLOSURE




Boyles Brothers Drilling Co

pRILFR ___ D JARVIE

DRILLING CONRACTOR

B _MOW.

PATE _Z/1Q/BR CHK D BY

HOLE CAV
ANANANAN

AR NN

N

2 E 5 | LOG OF BORING No. 25-88  Page 5 or o
E é . DATE DRILED &/26/06  BQUIPKENT: MOMLE B-37 E
E 8 E E E, EEI 38  opescrerrion na BLEVATION:  5974.43
8
—ﬁ
21
87 1 5 A™ 2 3
13 /] ] As Above — some coal lenses, firm, damp
94 32
30 83 Siltstone Gray-black (N3), wmith alternating
laminations of very fine-grained and sandy
siltstone and clayey siltstone, thin very fine-
84 gramned coal lenses, some convoluted bedding,
— firm, dry to damp
85
57 42 /
24 86 o
w

25-86

U
] Total Borehole Depth 898 Ft
91—
92—
93—
94—
95
96—
97—
98—
99
THIS SUMMARY APPLIES ONLY XT TERX-LOCATION AND TIME OF DRILLING = SUBSURFACE
CONDITIONS MAY CEANGE AT TWIS LOCATION WITE TRR PASSAGR OF TDME TEE DuTa
PRESENTED IS A STMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED
ROCKY FLATS PLANT PROJECT NO
PAD 904 CLOSURE

2EX=XX

f

|

4



Boyles Brothers Drfing Co

DRILLING CONRACTOR

DRILLER

LAA

DATF 6/21/839 CHKD BY

BY

T MERRITT

£ E 2 |y LOQ OF BORING No. 5-87BR Plplo(%
SE EE E Esf §§ Egg’.‘ gg DATE DRILLED §/22/87  EQUIPKENT MODLE B-87 i
BA -] DESCRIPTION BSA EBEVATION 002778
00 2 T2 9% Sandy Clay Moderate brown, (10YR 4/4)
;; Abundant organics Moist (Topsoil) TOPSOIL/SOIL
"‘%ﬂ Clay Dark yellowish brown, (10YR 4/2) Trace
;5 sand, some quartzite pebbles Weathered, moist
/
100 |29.7 2 ;ﬁ
%%
%%
7
oo |07 4 Zg Silty Clay Moderate yellowish brown, (107K 5/4
%%
5 %
=/
_.é; Silty Clay Moderate yellowish brown, (10YR 5/4)
_—55 Abundant quartzite pebbles, trace sand Moist
722
4
0 |80 8 é/‘
%
%%
9 1
.
%%
¢§ ¢ ] Gravelly Sand Light brown, (5YR 5/6) Moist
W &
_gg . j
j 12—% ¢ SOIL/BEDROCK
/ ?; Claystone Olive gray (5} 3/2) Abundant
%% limonite stains Fractured moist
100 |59 t ';/ /
Bof 9787%
\ 1 ﬁ/
VT
\ %%
7
9
4
74/
-V
%%
%%
] %%
ﬂ/
81
100 80 /‘/1
%%
%7
%
24

TEIS SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SURSTRPACE
CONDITIONS MAY CEANGE AT THIS LOCATION WITH THE PASSAGR OF TIML TEZ RaTa
PRESINTED IS 4 SINPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERRD Ladd

ROCKY FLATS PLANT PROJECT NO 687-10

PAD 904 CLOSURE




DRILEING CONRACTOR

DRILIEKR

H)yles Heuthers (1 fing (o

1AA

DATE 6211/89 (HAD BY

"y

T MERRIT

LOG OF BORING No. 5-87BR Puozofaf
DATE DMILLED- 8/28/87  EQUIPMENT MOBILE B-67 E
DESCRIPTION BSA ILEVATION 6027 78

g g 5 .
Vel W B4 1y i
22—

00 2 —é

7

o

b 13 %
7

.o 29?
30 %

27

.

o

4

1 N
Tz 13,0 oa_%
5 27
| 7
— %
° 1\ 35 /

:

7

y

7

381/

100 |17 17 39/

Claystone Light olive (10Y 5/4) with some
light olive brown (5Y 5/6) mottles Some very
fine grained sand at 23 5 Dense, weathered
moist

11

Claystone Light olive brown (10YR 5/4) with
common moderate reddish orange, (10Y 6/6)
mottles Some fractures, weathered, moist

Claystone Moderate olive brown, (5Y 4/4)
Abundant moderate reddish brown, (10R 4/6)

mottles Abundant FeO2 concretions, weathered,
dense, dry

A R IN RN NN

No recovery

LY

Claystone Moderate olive brown, (5Y 4/4) mith
abundant light olhive brown (5Y 5/6) mottles
Homogenous damp

TED SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SLESLRPACE
CONDITIONS MAY CHANGE AT TEIS LOCATION WITE THE PASSAGE OF TIME. THE DATa
PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS EINCOUNTERED

A

ROCKY FLATS PLANT

PROJECT NO §87-10
PAD 904 CLOSURE




Goyles Hruthers (iiing Co

1 MERRITT

DRILIING CONRACTOR

DRITIER

CHA B ID

PAA

DALY G/22/89

m

2 E 5 |y LOQ OF BORING No. §-87BR Page 3 of ¢
E En E 4 i g DATE DRILLED 8/22/87 DQUIPMENT MODLE B-87 s
88 E QE EE 8Bl 88| prsowrnon msa BIVATION 802778
5 ey ‘ No recovery

)
1wo |3%7% ] Claystone Dusky yellow (5Y 68/4) Abundant
42 — FeO stains, moderate brown, (5YR 4/4) Some
1 3 very fine grained sand sorted Large fracture
— from 42 3-43 3 (vertical) Shightly damp
-1 I
-
44 5
38 -
109 38 1 Claystone Duskg yellow, (5Y 6/4) mith abun-~
45 ] dant moderate brown (5YR 4/4) stains Two
[} 45 degree fractures at 44 7 and 455 Damp
— Clayey Sandstone Moderate yellowish brown,
— ;E (10YR 5/4) Very fine grained, well sorted
| Approximately 20% clay Abundant moderate !
] brown (5YR 4/4) stains Damp
474 |
- ‘
as 48- —
100 48 —3
494
ag=:
4 =
<: |
/ — Claystone Olive gray (5Y 3/2) Dense :
v; 1 52 :1‘ homogenous unweathered damp
b
101 ‘45 L — Claystone Ohlive grav (5) 3/2) Abundant
53 —t hght brown (5Y 5/6) stains Consolidated
—_ homogenous, fractured moist
] B ——
ll I D4 —
‘I 25 ] !
/56 —
// I !
! 57 -—-—'_' ,
103 (47, N
n! JR—|
\58 —
// —
9 —
TRIS STNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUBSURPACE
CONDITIONS MAY CRANGE AT TRIS LOCATION WITH TEE PASSAGR OF TIMRE. TEE DaTa Py
PRESENTED IS 4 SINPLIFICATION OF oCTUAL CONDITIONS ENCOUNTERED
— - ROCKY FLATS PLANT PROJECTNO #47-10

E PAD 904 CLOSURE




DRILLING (ONRACTOR

DRILLER

byl Hrothers Dnting (o

T MERRITI

t AR

11

DALE /22789 CHRD I

! Eg e

LOG OF BORING No. 6-87BR

8, 3 DATE DRILLED: 6/23/87  EQUIPMENT MODILE B-67
EE 8kl 88| pescurmon mm BIVATION 062778

Page 4 of df

Claystone Same as above

61 =5

Total Depth of Borehole 61 0 ft
62—

63—
64—
65—
66—
67—
68—
69—

70—

71—

72—

73

74—

75

76—

77

78—

79—

pu—

THIS SUNNARY APPLIES ONLY AT THE LOCATION AND TINE OF DRILLING SUBSLRIACE
CONDITIONS MAY CHANGE AT TRES LOCATION WITE TRE PASSAGE OF TIME. TEI DuTs
PRESENTED IS & SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

§ioca

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO €47-10




Boyles Brathers Drling Co

BRI INC CONRACTOR

DRILEER

1M

ny

SHARP

[

(UKD Iy

DALY 4y 15/89

i

| VELL OR
PIEZ0~-

LOG OF BORING No. 9-87BR

DATE DMILLED §&/12/87 EQUIPMENT MOBLLE B-87
DESCRIPTION 70 INCH BSA EEVATIR  5080.22

Page 1 of d

7¢

18

148

18

do

L 2]

12

10

188

18

(11\

40

18

100

20

»

|

20

s

o7

30

1

rrhrhRes

80

28

JS TSI

72

28

1.8

20

Sandy, Clayey Gravel Grayish brown,

(5YR 3/2) Abundant roots and grasses
Unconsolidated, dry

5

(10YR 6/2) Gravels to cobbles, angular,
ink and gray quartzite and granite

Clayey Grave!l Pale yellomish brown,
\‘nconsoh ated, dry

o [Tl T

Clayey Gravel Moderate yellowish brown,

(10YR 5/4) matrix Pink and gray quartzite and
gramte Trace sand Unconsolidated unsorted
dry

No recovery

Silt Pale yellowish brown, (10YR 6/2)
Some quartzite cobbles Dry
(Sample distorted by cuttings from center bit )

OSSR SN RY raveron

Clayey Gravelly Sand Moderate yellowish brown

(10YR 5/4) Medium grained sand Abundant
quartzite and granite, angular to subrounded

T lTE

Unconsolidated, dry

Clayey Sand Moderate yellowish brown,

(10YR 5/4) Medium to coarse grained Clay

amount approximately 40% Dry

NURIINNINY

Core not located

TOPSOIL/SOIL

Sandstone Light brown (5YR 6/4) Very fine
grained rounded well sorted Trace silt Wet
Some peices of clay present

Sandstone Pale yellomish brown (10Y 6/2)
Quartzose coarse grained, well sorted rounded

~_Moist

Sandstone Yellowish gray, (5 8/1) Fine to
medium grained well sorted Some bits of
clay and very fine gravel Friable, moist

7

Same as above Wet

Clay Olive gray. (5Y 3/2) Wet

Same as above Sandstone

TEIS SUNNARY APPLIES QVLY AT TNE LOCATION AND TTME OP DRILLING SURSURPACE
CONDITIONS MAY CHANGE AT THSS LOCATION WTTH TRE PASSAGE OF TINE. THE Q4TS

PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED L2t o
— - ROCKY FLATS PLANT PROJECTNO $87-10
E PAD 904 CLOSURE :




£ g ] x|y, LOG OF BORING No. 9-87BR Pqezotﬂ
‘ En E é g DATE DRILLED 8/12/87 DQUIPMENT: MOBLLE B-087 E
‘ E g E QE i SE| 28| oescrrmon 78 picm A mrvanon  sesose
00 - 16 =
= Sandstone Pale olive, (10Y 6/2)
= Fine to very fine grained, well sorted,
| -1 B rounded Few moderate yellowish brown,
4 = (10YR 5/4) stains Wet
| 2 B
]
28 F—
00 F—
18 23 =
. 25 E
© w227, =
£ =
1
g 2] B
$ = 1
é 0 22450 = No recovery
2 all=
2 — B
(7] —
x —H H
% = !
g = |
o : 30y E |
§ 100 (287, = Same as above sandstone
Qo == Clayey Sandstone Moderate brown, (5YR 4/4)
-] - B Medium grained moderate to well sorted :
gé = Trace chert and quartzite pebbles
£E — = {10YR 5/4) stains Wet
= Sandy Siltstone Light olive gray,
,/32 - (5Y 5/2) Consolidated moist |
i B j Clarstone Light brown (5YR 5/6) and light
- i 33 olive gray (5Y 5/2) Some light brown
C (5YR 5/6) mottles Slightly silty trace
. | ; organics Consohdated, moist
o T 34
t
> i '
a a=z
e 28 e
x 100 2.8 Claystone Same as above with lenses of fine
o \ to medium grained sandstone with clay/ !
la 6 silt matnx
|
3 g !
/
37~ i
y: —
== 38 Total Depth of Borehole 375 ft
39
' THIS SUMMARY APPLIES ONLY AT TEBE LOCATION AND TIME OF DRILLING SUBSLRFACE
CONDITIONS MAY CRANGE AT TRIS LOCATION WITE THE PASSAGE OFf TIME. TRI aTa oA
PRESENTED IS 4 SINPLIFICATION OF ACTUAL CONDITIONS INCOUNTIRED
rd
— - ROCKY FLATS PLANT PROJECT NO #07-10

E PAD 804 CLOSURE




Boyles ¢ ther  tuiling Lo

PRILLING (ONRACTOR

DRINTER

oM

113}

D JARVIL

(wpwy _

bATt 6/ 15/B0

SAMPLE
NO

o

: i

DEPTR IN
EEY
wEl oOR
PIEZ0-
METER
| CON=

LOQG OF BORING No. 16-87BR
pare oruzn YAAY"  mumamer womnr 3-s7
DESCRIPTION BSA DLZVATION 8009 08

Page 1 °”F

100 |29

164

N
NN

IS

47 20

148 |10

14

45 20

[N ]

~

2
ttht it

7 20

1.78

w0

100 |20

2.0

100 |20

SO S N A AN

100 |20

2.0

8s 20

1.7

q m~
17

—
8

10

17

P Y

AR AT ITTITIITITITTTLTATTLATIEATLTTIN T HTHTL T TH AT T T T T T Tl Tt lllth Tt Rttt bRt Rt R R

Mttt R NNt

Sandy Gravel Pale yellowish brown,
(10YR 8/2) Quartzite pebbles and cobbles,

subrounded to suban&uhr Some silt and clay
Some rock in upper 05 Dry

Sandy Gravel Moderate brown, (5YR 4/4)

Quartzite pebbles and cobbles subrounded
to subangular Some st and clay Dry

T Tja The Tl Tie Tiel1

Sandy Gravel Moderate brown, (5YR 4/4)
Grades into caliche Dry

Sand and Clay Yellowish gray, (5Y 7/2) to
moderate brown, (5Y 4/4) Coarse sand Some
quartzite cobbles, caliche Damp

[ 4

L 4
®..

®

A

Sandy Gravel Light brown (5YR 6/4) Quartzite
ebbles and cobbles subrounded to subangular
ry

jiithil

Sandy Gravel to Sandy Clay Gravel moderate
brown (5YR 4/4) sand Light brown, (5YR 5/6)
to dark greenish gray (5GY 4/1) Iron stained

streaks moderate reddish orange, (10R 6/6)
Trace caliche Weathered dry

Sand Moderate reddisb orange, (10R 6/6)

Coarse Some quartzite pebbles trace caliche
Weathered damp

®,

e,

Sandy Gravel Dark yellowish orange, (10YR 6/6)
to grayish green, (10GY 5/2) Quartzite pebbles
and cobbles Damp to dry

. ®
L 4

-z

‘],

Sandy Gravel Moderate reddish orange, (10R 6/6)

Numerous quartzite pebbles trace caliche
Highly weathered damp

AV

Sand Moderate reddish orange, (10R 6/6)

Numerous quartzite pebbles Weathered
damp

&

[

Sandy Gravel Moderate brown, (5YR 4/4)
Quartzite pebbles and cobbles Wet

TAIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DROLING SUNSLRFACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITH THE PASSAGE OF TINE. TEE DATA
PRESENTED IS 4 SINPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

-

—C

A

ROCKY FLATS PLANT

PAD 904 CLOSURE

PROJECT NO

¢867-10




I yier Reothers Dnthing ( o

DRILLING CONRACIOR .
D JARVI

DRILIER

LAA
CHK D Y

(13

DATH 6/16/82

SAMPLE
NO

)

LOG OF BORING No. 16-87BR

DEPYTE IN
reer
wELL OR
METER
CON-
GRAPEIC
108

DESCRIPTION BSA ELEVATION 5069 06

DATE DRILLED: 7/8/87 EQUIPMENT- MODILE B-67

Page 2 cr*

;

AN
<)

n
I

present Wet

10

e

Sandy Gravel Moderate brown, (3YR 4/4)
Quartzite pebbles and cobbles Some silt

TOPSOIL/SOIL

TURKKN KKK K sTrucTion
(

Clay Olive gray (5Y 3/2) Dry

10

L
&P

—

|
AN RN

100

\
20

N
L

Clay Medium lght gray (N 6/0) Iron staining
moderate reddish orange, (10R 6/6) W

et

SNSSNNNS

SO SO RO A NS A AR,

wet

100

Clay Medium hLight gray, (N 6/0) to olive
gray, (5Y 3/2) lIron staining moderate
reddish orange (10R 6/6) to dark reddish
brown, (10R 4/6) Highly weathered Damp to

weathered, damp

140

10

14

Clay Olive gray (5Y 3/2) Iron stammf
moderate reddish orange, (10R 6/6) Slightly

SO A S IO NS

moderate reddish orange, (10R 6/6)
damp

138

10

138

Clay Olive gray, (5Y 3/2) Iron staining

Weathered

SHNSEEECRNSESSSS

Attt hthahnaay

100

Clay Moderate olive brown, (5Y 4/4) to
olive gray, (5Y 3/2) Some 1ron staining
moderate reddish orange, (10R 8/6) Damp

N

wet

100

20

Clay Moderate reddish orange (10R 6/6) to
dark reddish brown (10R 3/4) Upper foot
olive gray, (8Y 3/2) Ilron Staining moderate
reddish orange (10R 6/6) throughout Some
dusky yellow areas (5Y 6/4) Highly weathered

|
AR SES,

moderate reddish orange (10R 6/6)
b Weathered wet

100

Tttt hhthhhhhhaN

SN \\\1\\ SIONONNNN

N

AN

100

NN\

100

Clay Olive gray (5Y 3/2) Iron staining ‘

SNOUSNNNNN

moderate reddish orange, (10R 6/6)
wet

R NS S S S O O O O O O OO O O OO O O O O O O S S O OeS N N  E  S S S S S S S SASSSSSSSASNSNASASASANN N prpso-

|

(v
q
SO S A G AR A AN A SR GOSN

Attt thnhnhaa

%

AN

Clay Light olive gray, (5Y 5/2) Iron staiming |

Weathered !

TEDS SCMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DROLING SUNSURFACE
CONDITIONS MAY CRANGE AT TRIS LOCATION WITR THE PASSAGE OF TIME. THR DaTA
PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECTNO 667-10




iy teg Hrothers (1 ihng ¢

D ARVE

PRILIING CONRA(TOR

DRILIER

LAA

DALY /03y

(13}

Lith B I

CON~

LOG OF BORNG No. 16-87ER

DATE DRILLED- 7/8/87 EQUIPMENT: MOBLE B-87
DESCRIPTION NSA BLIVATION 5609 06

Page 3 of ﬁ

< vELL OR

ALUEARERE RN

(-4
AT /K
F 88 [/ b
e |87,
1—
492
| 108 20 N T
1‘ ——
ji 100 zozo o
’ —
46
100 2°z° ik
: -
48
100 2020 [k
3 “zz -
/
— /51
|
! 100 49 40‘\\52
R
‘ —
95
{100 |45 56
_J
59

AL

olive gray, (5Y 3/2) streaks Some iron

wet

Clay Light olive gray, (3Y 5/2), with some

staining,

moderate reddish orange, (10R 6/8) Weathered,

SOIL/BEDROCK
Claystone Brownish blach (5YR 2/1)
Unweathered
Cement

. __Homogenous consolidated wet

Claystone Olive gray (5Y 3/2) Trace mod-~
erate yellowmish brown (10YR 5/4) mottles

1dated dry

AN

Claystone Grayish black (N 2/0) Abundant
hgoite stringers from 50 5-51 5 Organic rich
Some very fine grained sand Dense, consol-

bottom 05 Dense homogenous, moist

Claystone Ohve gray, (5Y 3/2) Trace sand

TEIS SCMMARY APPLIES ONLY AT TEE LOCATION AND TINE OF DRILLING SLESLRFACE
CONDITIONS MAY CHANGE AT TES LOCATION VITE THE PASSAGE OFf TIME. THE DATA
PRESENTED I3 4 SINPLIFICATION OF ACTTAL CONDITIONS INCOUNTERED

ey

A

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO

$67-10




DRULING CONRAUTOR

DRILIER

Boyles Rr thers (h iy Co

t AA

DATE p/16/82

(1)}

D ARVIE

AN D 1Y

g g ] 5 |y LOG OF BORING No. 16-87ER r...ma]
E. E - L DATE DRILLED- 7/6/87  EQUIPMENT MOBOLE B-87 i
E E QE EE 8El 8 & oesrrnon = TLIVATION 6069 08
a2 |98 e / 7 Claystone Olive gray, (5Y 3/2) Some very fine
grained silty sand Trace organics Dense,
61 % homogenous, moist.
Z
_é 7
| % %
o
7z
] ] ’°z. b % Sandy Claystone Olive gray. (5Y 3/2) Trace
/ / organic fragments Sandstone layer at 66 1-
6 ___% 67 1 Very fine grained silty, moist to dry
/ 7
s VA U
78 48 i % Claystone Olive gray, (5Y 3/2) Abundant
% % organics, consolidated moist
69
12 Z
O—wé /
: / 71—Z ; ‘
/ '
' 49 =1 Claystone Ol 5Y 3/2) Abundant
| ‘ 48 \ % / or?:n%l;e deanee gx:m?;sl( Las!/l)o gr\":::iean
3 i \73_'__/ / to dushy green (5G 3/2) clavstone with
| ! / / no organics Silty moist to dry
0 —% 7 |
=t 4_‘2 ’; !
BZR7 ;
75 / / |
7% |
~
s0 407, 7 % / Claystone Olive gray (5Y 3/2) Silty, organic i
/ \gm& ‘:ens;'c:n mtt ol (5Y 3/2)
andstone/Claystone Olive gray, 2
7 / and light olweygra}' (5Y .':/g) jIrnt.er'bedded
——é / medn::m grained sandstone, rounded, sorted
mois
8‘% / Sandstone Olive gray, (5Y 3/2) Well sorted '
—/ / rounded, medium to fine grained Salt and .
79 / / pepper texture, abundant organics, moist '
/ Sandstone Same as above but more clay
% Damp to dry

TUIS SIMMARY APPLIES ONLY AT THE LOCATION AND TTME OF DRILING SLIESLRFACT
CONDITIONS MAY CBANGE AT THIS LOCATION VITE THE PASSAGE OF TIMR. THE DaTa
PRESENTED 1S 4 SIMPLIPICATION OF ACTUAL CORDITIONS ENCOUNTERED

Y

A

ROCKY FLATS PLANT
PAD 904 CLOSURE

PROJECT NO 687-10




Hrothers (Inting (o

[{Y]

DRILLING CONRACTOR

DRILLFR

tAA
DATE (/16/89 CHAD BY

133

D JARViL

LOQ OF

DATE DRILLED- V/ ~ DQUIPMENT: NOBIE B-67
DESCRIPTION BSA

No. 16-87ER

ELEVATION 0049 08

Page § ord

2 E E s,
%l ]%'.Ei fe jidt
100 20 /
VA7
:
87
N7
/
100 | 4240 84 é
Va7
a7
7
i
7
88—/
100 ”40 é
89_—%
N7
1 Q 2
wo 148N T %
]‘ 93 /
g 17
96
— 2735 97
’ P\

Claystone Olive gray, (3Y 3/2) Organic rich
Consolidated, homogenous, damp

Claystone Same as abore with some lignite
stringers and trace sand Moist

Silty Sandstone Olive gray, (5Y 3/2) Very
fine grained Common organics Moist

Claystone Olve gray (5Y 3/2) Trace organics
Sandy top 3 Consolidated, homogenous, moist

T

Claystone Olive gray (5Y 3/2) Trace organics
Moderate yellowish brown (10YR 5/4) siltstone
nodule at 94 0-94 5 Less than 1 wide
aonsohdated homogenous trace organics

oist

Claystone Olive gray, (5Y 3/2) Two siltstone
nodules, moderate yellowish brown, (10YR 5/4)
approximately 1/4 diameter, elhptical Dry to
moist

Sandy Claystone Olive gray. (5Y 3/2) \ery
fine grained sand, well sorted siity Moist

TRIS SUMMARY APPLIFS ONLY AT THZ LOCATION AND TIME OF DRILLING SLASLRPACE
CONDITIONS MAY CHANGE AT TEIS LOCATION WITH TRE PASSAGE OF TIME. THE DaTa
PRESENTED IS 4 SINPLINCATION OF ACTUAL CONDITIONS ENCOUNTERED
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DATE 6/£10/8Y

g YA LOG OF BORNG No. 18-87BR  Page 6 of o
En E Lo g DATE DRILLED: 9/g/37 BQUIPMENT: MOBLLE B-67 E
E [ E a E EE § o g DESCRIPTION: RSA ELEVATION  §060 08
48 3 3
' 20 ] Sandstone Medium gray. (N 5/0) Silica cement
101 Fine to medium (ru‘ned. sorted, rounded Two
3 light brownish gray, (5YR 6/1) siltstone nodules
: at 102 9 and 104 2 Clayey on top 6 Salt and
103 — ] pepper look, moist
198+
04 ] ,
105 i
108 | 4275 Sandstone Same as above with several clay
] stringers Very dense Rock hard sandstone !
106 1 at 1081 to 109 Very fine grained Calcareous '
cement, reacts strongly with HCl Moaist to !
— dry ,
147 - :
1
08 1 '
+69 4 |
e3 49 Sandstone Medium gray, (N 5/0) Roch hard {
very dense, very fine grained calcareous |
10 cement, damp '
Clayey Sandstone Medium gray (N 5/0} Very
- fine grained, rounded, well sorted Increased
111 4 clay with depth Moist to damp
—=4 =
1
/ T—
' H3 =
| g No sample taken as indicated on original
i ] log
L 114
115
116
—1
H-
128 1‘0 8.0 Clayey Sandstone and Sandy Claystone Same as
above with more ciay Dense moist
1
Sandy Claystone Medium gray, (N 5/0) Fine
] grained sand rounded well sorted Siltstone
1 ] nodule, light brownish gray, (5YR 6/1) at
1207 Moist
e

TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SURSURFACK
CONDITIONS MAY CHANGE AT TEIS LOCATION WITH THE PASSAGE OF TIME. THE DATA -3 B7E
PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

ROCKY FLATS PLANT PROJECT NO $87-10
PAD 904 CLOSURE
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2 ]g 5 g LOG OF BOBNA No. 16-87BR  Page 7 of o
E, E 4 s g DATE DRILLED- 7/0/87 SQUIPMENT- MOBLLEL B-87 E
E & E nE EE gkl 88| voscrenow mu ELEVATION 6069 08
121y B
3 49 37 = Interbedded Sandstone/Claystone Medium gray,
F— (N 5/0) Very fine grained, silty, clayey sand~
22 = stone Interbedded clay laminations Sandstone
= 1s rounded, dense sorted 10 degree dip on
—-{ = fracture cross-bedded moist
18— =
2484 E
198 —
Y3 ‘°3. ?“u — Interbedded Sandstone/Claystone Same as
‘ above Sandstone beds 1-2 thick Some hght
| lgs brownish gray, (5YR 6/1) siltstone nodules
N — 1 diameter Damp
—
— 137
/
- ¥28
BE
120
78 00 Interbedded Sandstone/Claystone Same as
above with clay layers 08 to 1 0 thich
b——130
1
{ 1
13.
132 1[
I .
’ 1332
128 42 80 Sandstone/Sandsx Claystone Medium gray
(N 5/0) Vvery fine grained well sorted
134 rounded, dense Horizontal fractures Moist
to wet
i
~ 135 i
: i
' 1
1136 — ]
/
+37 :
100 4% 4.0 U Sandstone/Sandy Claystone Same as above {
\ with medium to fine grained sand Damp \
38 |
/ |
139 |

TES SUMMARY APPLIES ONLY AT TBE LOCATION AND TIME OF DROILING SUBSLRFACE
CONDITIONS MAY CEANGE AT TRIS LOCATION WITS TEE PASSAGE OF TIME. THER DATA -3 85Y
PRESENTED 13 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

ROCKY FLATS PLANT PROJECTNO 687-10
PAD 904 CLOSURE )




Eryles Beothars {n dhing ¢

DRILIINC (ONRALTOR

DRILLER

m

C(HR D MY

DAIE _6/16/89

b

g ]g 5 |y LOG OF BORNG No. 16-87ER meoorﬂ
E. E . DATE DRILLED- 7/8/87  EQUIPMENT MOBILE B-87
E g E QE E BE| 28| vescurmon = mLIVATION 5069 06
141
0w |27, / Sandstone Medium gray, (N 5/0) Fine to
medium grained sand well sorted, rounded
42 silica cement Organic fragment in shoe Damp
D
4143
,; i Y44
! .
80 ‘°,z Interbedded Sandstone/Claystone Medium gray
(N 5/0) Clay layers 1 sand layers 3-6
146 Silty, clayey sandstone Dense, consolidated
. moist to wet
\\ .~
147
-/
148
L/
146
123 (4% — Clayey Sandstone Medium gray. (N 5/0)
T ; b Very fine grained siltv rounded damp
4 150 Claystone Olive gray (5Y 3/2) No sand, some
organic fragments Consolidated, moist
; 131
» 152
!
S -4
100 ‘}40‘ e Interbedded Sandstone/Claystone Medium
gray (N 5/0) Few organics Very fine grained
154 ‘ sand rounded cross bedded wet Claystone
layers 1 sapdstone lajyers 1 Dense
homogenous moist
: 135
/
156
/
157
93 40 ;1\ Sandstone Medium gray (N 5/0) Some clay
' K lenses 1/4 to 4 wide Cross bedded fine
58 to medium grained well sorted, rounded
Salt and pepper texture Very dense calcareous
cemented sandstone at 157 3-157 6 Moist to
wet
159

THIS SUNNARY APPLIES OMLY AT THE LOCATION AND TIME OF DROUNG STESURPACT
CONDITIONS MAY CRANGE AT TEIS LOCATION VITH TRE PASSAGE OF TIME. THE DATA
PRESENTED [S A SIMPLIFICATION OF ACTLAL CONDITIONS ENCOUNTERED
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0 JARVIE

DHILLING CONRACTOR

DRILER

W e en

uy
DA 0/16/89

CHK D I

2 l g 5|y LOG OF IG No. 16-87BR Pueoon]
E, E 4 DATE DRILLED-  7/8/87 IQUIPMENT MOBILE B-67 E
E E E E BEI 28| oescrremon DLIVATION 6960 08
-]
161
13 |47, Sandstone Medium light gray, (N 6/0) Very
fine grained, calcareous cement, strongly
182 —__reacts with HCl Very dense, damp to dry
‘ Silty Sandstone Medium gray (N 5/0) Very
l fine rounded well sorted grains Cross bedded
1167 with few clav laminae Moist to wet
I ‘ Claystone Ohive gray (5Y 3/2) Trace sand
* T trace organics Dense homogebous moist to
; | Y64 wet
| i
} |
l ‘ 1825
131 % i Claystone Olive gray, (5Y 3/2) Trace Organics
i no sand Consolhidated homogenous, wet
. 166
! \
167
N
|
168
n69
80
102 81 1\170
—
I
4 171
1
— 17¢
s : !
j 173 .
{
e
] Total Depth of Borehole 1740 ft
175
176—
177
—
178—
179

TEIS SUNMARY APPLIES ONLY AT THR LOCATION AND TIMR OF DRILLING SUBSLRFACE
CONDITIONS MAY CRANCGE AT TRIS LOCATION WITH TRR PASSAGE OF TIME TEE DATA c.eam,
PRESENTED IS 4 SDMPLIFICATION OF ACTLAL CONDITIONS ENCOUNTERED - d
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LOG OF BORING No. 45-87BR

DATE DMILLED: 10/8-156/87 BQUIPMENT MODILE B-87

Page 1 ol#
DESCRIPTION RST ILEVATION 6049 42 i

a8 20 Y,

Clayey Sand and Gravel, (Topsoil) Moderate

4

brown, (3YR 3/4) Poorly sorted with large
subangular to subrounded quartzite cobbles

No caliche, no HCl reaction Unconsolidated,

Bayles Brothers Driing (o

T PHOH

78

18

DEPTH I
rezy
wEL
PIEZ0
METER
 con-

. @, - ®lgurme
we

[

dry
TOPSOIL/SOIL

\Some subangular quartzite pebbles Unconsol-

Clayey Sand Pale yellowish brown, (10YR 6/2)

1dated damp

107

b Y

\ldatedj damp

Sandy Clay Pale vellowmish brown (I10YR 6/2) to

moderate yellowish brown (10YR 5/4) with dushy
yellomish brown, (10YR 2/2) clay at very bottom

Slight caliche, strong HCl reaction Unconsol-

—

Consolidated, shightly damp

112

29

28

28

Claystone Olive gray (5Y 4/1) Homogenous clay
minor oxidation No caliche, no HCl reaction

104 28

Clayey Siltstone Light olive gray, (5Y 6/1)

with dark yellowish orange, (10YR 6/6) oxidation
Very slight HCl reaction Moderately consolhidated

DRILIING (ONRACTOR

DRIELER

slightly damp

108 Claystone Heawily oxidized dark yeliowish orange

{10YR 6/6) and olive gray (5Y 4/1) Iron growth |

and leaf impressions Shight HCl reaction Dense
consolidated damp

Clayey Siltstone Ligh! olive gray, (5Y 6/1) and

Jit FUSURND NI IO S
~
[

i
g!;‘ dark yellowish orange (10YR 6/6) Faintly lamin-
:I!i ated Oxidized moderately consohdated shghthh

—~damp

Claystone Light olive gray (5Y 6/1) and darh

CHK D By

A
. N
132 2877 171
1: \ ] yellowish orange, (10YR 6/6) Heavily oxidized
Very heavy staining around plant fragments

' Consolidated. damp

natt 6/21/8Yy

128 32

11¢ (28 2o See next page for description

TBIS SUMMARY APPLIES ONLY AT THZ LOCATION AND TIME OF DRUGLING SUBSURFACT
CONDITIONS MAY CHANGE AT TEIS LOCATION WITH TERE PASSAGE OF TINE. TEE DaTa

PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS EMCO RS

ROCKY FLATS PLANT PROJECT NO 867-10
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DBRILIFR
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DALE _§/21/8%

ny

T HIGH

CHR D 1Y

LE

LOG OF BORING No. 45-878R

DATE DRILLED: 10/8-15/87 EQUIPMENT: MOBILE B-87
DESCRIPTION RST ELEVATION: 804942

Pags 2 otq

peree
EET
S YELL R

29
e

90

10
(1)

SOOI

138

28
34

SANIDND,

120

SO,

|
S

140

AN

|
AN

y 124

g
)
A,

W
1
SO

28
23

?EQQ%%QQQQ\QQ‘Q%\\\Q}%‘\\\\\\\\\\\\K\\\\\\\\\\\\\\\\\\\Y\\\ SHTHIERRERSEEASSSASAANNY

100

[ §
{26

Claystone Light olive gray, (3Y 6/1) Oxidized
clay becoming progressively less stained to
brownish gray, (5‘1?! 4/1) with lesser oxidation
Consolidated, damp

NN NSNS NNSNN

N

NSO OSESEN N con-

Claystone Dark gray, (N 3/0) to brownish gray
(5YR 4/1) Containing a thick (0 2) coal

seam at 24 5 and small coal fragments
throughout Dense consolidated damp

SSOSNSSKNNNS

ANl hNR N R R LN

Claystone Dark gray, (N 3/0) to brownish gra)
(5YR 4/1) Oxidized plant fragments present
Coal fragments becoming more oxidized down-
core to light olive gray (5Y 6/1) and dark
yellowish orange {10YR 6/6) Dense, consol-
1dated, damp

SSSSSNNKNN

SO,

Claystone Light olive gray (5Y 6/1) Mottled
becoming less oxidized down—core to medium
éray. (N 5/0) Conteins small coal fragments
onsolidated, damp

SNOOSNNNY

Claystone Medium gray., (N 5/0) to medium
dark gray (N 4/0) Minor oxidation
Consolidated damp

Al llnhhththhhaN

\\\H\ NN

DD

Silty Claystone Medium light gray (N 6/0)
to yellowish gray (5Y 8/1) Becoming more
oxidized down-core Contains dark yel-
lowish orange (10YR 6/6) motthing Consol-
1dated damp

SN

Clayey Siltstone Medium gray (N 5/0)
Coriyso’ildned damp gray /

Clayey Siltstone Grayish orange, (10YR 7/4)

to dark yellowish orange, (10YR 6/6) Heawily
~oxidized Consolidated, glmxp
Silty Claystone Olive gray (5Y 4/1) Oxidized,

damp

Attt
SO NNN

Claystone Moderate brown, (5YR 4/4) to dark

yelfowash orange, (10YR 8/6) Extremely oxi-

dized Very sharp upper conlact Contains very
dense concentric iron nodules with a very
dark surgary texture Unconsolidated damp

SIONNN

Claystone Same as above Containing two large
carbonate pebbles that react with HC1

Clayey Siltstone Grawish orange, (10YR 7/4) to
dark yellomsh orange (10YR 6/6) Oxidized Sharp
upper contact wmith the clay Consolidated

SO

Silty Claystone Medium gray (N 5/0) Mottled,
~~oxidized. unconsolidated. damp.

THIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIMNE OF DROLING STUESLRFACE
CONDITIONS MAY CHANGE 4T YEIS LOCATION WITH TRE PASSAGE OF TINE. TEE DATa
PRESENTED I3 4 SDPLIFICATION OF ACTTAL CONDITIONS ENCOUNTERED
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LOGOFBORNG No. 45-87BR  Page 3o 6

DATE DRILLED- 10/6-18/87 EQUIPMENT: NMOBLLE B-8$7 E
DESCRIPTION RST ELEVATION 604042

DEPTH IN
FEET

| WELL OR
PIEZO~
METER
CON=-
GRAPEOC
100

Silty Claystone Pale yellowish brown,

- (10YR 8/2) to grayish orange, (10YR 7/4)
] Dense, oxidized, well consolidated, damp

120

30

Silty Claystone Oxidized grayish orange,

(10YR 7/4) to pale yellowish brown (10YR 6/2)

Consolidated damp

44 Silty Claystone Light olive gray (5Y 6/1)
Very dense, less oxidation, very well consol-
1dated

78

Silty Claystone Grawish orange, (10YR 7/4) to
43 pale yellowish brown, (10YR g/?) Very dense,

] oxidized very well consolidated, damp

20

Clayey Siltstone Grayish orange, (10YR 7/4)

— to pale yellowish brown, (10YR 8/2), oxidized
unconsolidated, dry to damp

28
278

50 Silty Claystone Medium gray, (N 5/0) [

Very dense minor oxidation

dn
e

Claystone and Siltstone Laminated medium

I dark gray, (N 4/0) Unoxidized silty clay

] — to gravish orange (10YR 7/4) oxidized

| clayey silt down-core Consolidated to uncon-

— solidated down-core, damp

/ SOIL/BEDROCK

120

28

\ Silty Claystone Medium dark gray (N 4/0) to

dark gray, (N 3/0) Homogeneous unweathered
59 bedrogk yMi(xmr /coal fragu?ents Very well con-

l
solidated, damp i
|
1

0

26

20

Silty Claystone Dark gray, (N 3/0) Shghtly

J— silty, coal fragments throughout V\ery dense
very well consolidated

i
NN\

TEIS SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUBSLRFACE
COMDITIONS MAY CRANGE AT TRIS LOCATION WITH TEX PASSAGE OF TIME. TER DATA . s
PRESENTED IS & SINPLIFICATION OF ACTUAL CONDITIONS INCOUNTERED hd
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g% g 5 |y LOG OF BORING No. 45-87BR Puecofq
g E g E : s DATE DNILLED- 10/8-15/89 EQUIPMENT NOBLLE 3-87 E
= E a E EEE § DESCRIPTION RST BLEVATION 5849 42
YR =T Claystone Dark gray, (N 3/0) with some

Very thin (less than 01°') clayey sandstone

brownish Yuy. (5YR 4/ l} siltstone nodules
layer, dark gray, (N 3/0) Rounded, moderate

sorting, very fine grained Homogenous,
consolidated, moist to wet

0 | 4%,

Claystone Same as above Abundant organic

fragments abundant silt, trace sand Dense

3!

moist to wet

AR RN

NN

Boyls Hiothers {niin

T on

DRILLING CONRACTIOR

PRILIER

LAA

DAY /21782 CHAD 1Y

ny

T R N

!
|
80 4020 68 é =
69 % |
_é f
.
71 %
120 (20 7N T /
Z,
——é
83 |40 4 %
2.1 %
!
ha |
6—2 !
7 |
7 é !
~g Y/ ?
126 |40 o / ,
CIN7 i tone” pevbrest Seonniod gray (VR 471)
v __/ Angular, dense Very thin sandstone laminations :
/ at 81 0ci medium dark gr%v. N 4/0) Vell sorted ‘
BYZ Tragments “Unconsciidated, mott 8™
Il

TES SUMMARY APPLIES ONLY AT TEE LOCATION AND TDIE OF DROLLING SUBSTRPACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITH THR PASSAGE OF TDIR TEE DATA BT
PRESENTED I3 A SDMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERERD

— - ROCKY FLATS PLANT PROJECTNO 667-10
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LOG OF BORING No. 46-87BR

DATE DRILLED. 10/6-15/87 EQUIPMINT: MOBLLE 3-67
DESCRIPTION BST OEVATION 0049 42

Page 8 of 4

yAE 1.2
bl B A8 ke
Y,
81
100 | 497 82 ﬁ
.
Mz
//8
100 | ‘%% 86
\87
100 |427, 90
91
b
\\—
/93\—“
83 ‘021 94
9
,6_
9 [y
78 |497 98-
99

I O O O L L

Sandy Claystone Dark gray (N 3/0) Sand fine

to medium grained rounded quartzose well

sorted Abundant organics moist

Claystone Dark gray (N 3/0) Gradual change

Abundant organic fragments Some sand, sim~

1lar to above, some siltstone Gradational

|

changes to sandy siltstone siltstone sand)
claystone and claystone Unweathered homo-
genous, dense, moist

LT

Claystone Same as above

Clayey Sandstone Medium dark gray (N 4/0)

rganics commmon Consolidated, dense moist to

\Rounded. fine to very fine grained well soited
(o]

wet

Clayey Sandstone Medium dark gra) S\ 4/0)
Same as above with very stained (FeQ) zone at

93 0 -93 35 lLight brown (5YR 5/6) From 900 -

93 0 small (approx 008 thick) beds of

claystone Very dense homogenous wet

Sandstone Same as above At 96 0 hate med-

um grained sandstone lght gray, (\ 7/0)

Very stained, hight brown (5YR 5/6) Some

Fe Mag minerals quartzose sand wet

Sandstone Medium light gray, (N 6/0)

Medium to fine grained Calcareous cement,
reacts strongly with HCl Very dense Oxidized
In areas Very broken with claystone fragments
Angular, wet

TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TINE OF DRILING SURSCRFACE
CONDITIONS MAY CHANGE AT TNIS LOCATION WITH THRR PASSAGE OF TIME. TEE DaTa
PRESENTED IS 4 S(PLIFICATION OF ACTLAL CONDITIONS ENCOUNTERED
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DATE by 21/B0

LOG OF BORING No. 45-87BR

DATE DRILLED: 10/8-~18~87 BQUIPNENT NOBILE D-87
DESCRIPTION BST BEIVATION $84042

Page 8 of i’

-

g T
LG
01
162
100 43 40
103
— 104
Y05
‘106
100 | %7,
107
108
¥09
: 116
100 | 2227
1
1
J ;J‘ 115
|

113

e

114+

115

—

116

117

118+

——

119
—

Sandstone Medium ligbt gray. (N 8/0), with
light brown, (5YR 5/63 and moderate yellowish
brown, (10YR 5/4) stains (FeO) Fine to very
1ne gra o1st
Siltstone Medium hght
very fine grained sand

ray, (N 6/0) Trace
omogenous, moist

Sandy Siltstone Medium hLight gray (™ 6/0)
Trace fine grained sand Moist

Siltstone Medium lLight gray (N 6/0) Alter-
nating beds of sandstone siltstone and clay-
stone Sandstone layers up to 2 thich silt-
stone and claystone layvers less than 2 thich
moist

Siltstone Medium hight gray, (N 6/0) Some
very fine grained sand some clay, some or-
ganics Moist

Sandy Siltstone Medium light gray (N 6/0) '
Some clay Fine to medium greined sand, i
rounded, well sorted Dense moist 1

Sandy Siltstone Medium hght gray (N 6/0)
Some very fine sand, some clays Homogenous |
consohdated moist

Total Depth of Borehole 1120 ft

TEIS SUMMARY APPLIES ONLY AT TEE LOCATION AND TIME OF DRILUING SLESLR7ACE
CONDITIONS MAY CHANCE AT THIS LOCATION WITE TEE PASSAGE OF TIME THE DATA
PRESENTID IS & SDMPLIFICATION OF ACTUAL CONDITIONS EMCOUNTERED
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APPENDIX C

HYDROGRAPHS FOR WELLS IN THE AREA OF PAD 904




HYDROGRAPHS FOR

24-86
26-86
33-86
61-86

ALLUVIAL WELLS

4-87
10-87
15~-87
44-87
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APPENDIX D

MONTHLY PONDCRETE STATUS REPORTS



Department of Energy
Albuquerque Opersuons Office
P O 8ox 5400
Albuquerque, New Mexico 87118

Mr Dawid Shelton
Hazardous Maienals and Waste Management Division

Coiorado Department of Health
4210 East 11th Avenue
Denver, Colorado 80220

Dear Mr Shelion

Per Gary Baughman's lenier of October 10, 1988, enclosed 1s the first monthly repont
des: nbing the progress and acuviues associated with the repackaging of pondcrete at the
Rocky Flats Plant  This repon covers acuvines related 10 pondcerete for the penod of
September 10, 1988 through October 20, 1988

If you have any quesuons or comments on this repon, please refer them 10 Rich
Schassburger of my staff on 966-2762.

Sincerely,

-~ 202 -
Albent E. Whiteman
Area Manager

Enclosure

cc
Robert Duprey, EPA
Jim Wilson, Rocky Flats Monutoning Council



o

| Status Report For Pondcrete Operations (through October 20, 1988)

']

Building 788 (processing area)

Installation of flowmeter completed

Thirteen (13) new triwall (cardboard) boxes processed

for testing of process control

Fourteen (14) plywood boxes (2’x4’x7’) filled with triwall
boxes (2 triwalls per plywood box)

o Ten (10) new triwalls placed i1nto plywood boxes

o Eighteen (18) old triwalls placed i1nto plywood boxes
Three (3) plywood boxes "capped” with new pondcrete (vords
filled)

Three (3) destabilized boxes pumped into clarifier
{reslurried)

Five (S) operators recertified on new processing system

Storage Pad 750

-

Inspections ongoing
No leaks or spills

Storage Pad 904

Leaking box identified on 9/19/88

Suspect box and two others overpacked 1nto metal waste crate
Nine (9) stacks of three-high triwalls restacked to two-high
configuration

Several leaning stacks shored up with jacks

Inspection ongoing (no new problems)

Procedures

Qualaity Assurance Plan - Pondcrete Process (W0-4050), new
Rework of Triple Walled Pondcrete Boxes (W0-4052), new
Packaging and Shipping Solar Pond Siudge (WO-4036); modified
Removal of Triple Walled Pondcrete Boxes from the Storage Pads
(W0-4053); new

Summary reports - Attached



SUMMARY REPORT - AUGUST 27 - SEPTEMBER 9, 1988

A status report on pondcrete activaities for the period August 27, 1988
through September 9, 1988 1s provided Summary information 1s
included on maintenance activities, waste form testing and the Quality
Assurance Plan.

Installation of a process flowmeter 1s continuing. Pipe fabrication
has been completed and approved through NDT of the preces.
Installation of the flowmeter and associated piping 1§ complete;
electrical connections and inspection remain to be completed.

Partial results have been received on a matrix experiment to correlate
penetrome*ter readings of solidified pondcrete to ASTM test method
ND4359-84 and to EPA Paint Filter Test. Water-to-cement ratios i1n the
range of 1 5 to 4 0 were tested on three slurry solids loading levels
(15 wt%, 17 § wt% and 20 wt®%) A1l samples were classified as solids
by the EPA Paint Fiiter Test. The ASTM test has been performed at
17.5 wt% solids and all samples were determined to be solids.
Additional ASTM tests at 15 wt% and 20 wt% solids are ongoing.

A Quality Assurance Plan (QAP) for the Pondcrete Process has been
written and approved The QAP 1incorporates the eighteen elements of
NQA-1  Section 9 of the QAP contains the process control requirements
to assure that future pondcrete waste forms will be consistently
accept2b1e Penetrometer testing provides the final acceptance of the
wasie form




SUMMARY REPORT - SEPTEMBER 10 - SEPTEMBER 27, 1988

A status report on pondcrete activities for the perrod September 10,
1988 through September 27, 1988 1s provided  Summary information 1s
included on upgrades to the continuous process, UOR status, and design
activities

-
-

Upgrades to the <continuous pug-my11 mixing process for pondcrete were
completed and final inspection approval was made on September 27,
1988. A meter was 1nstalled to measure the thickened slurry flow to
the pug-m11] for determination of approximate water:cement ratios.
Quality Plan verification of the system 1s now scheduled to be
conducted through October 5, 1988, and preparation of Qualification
and Test Shipment containers will follow.

Actions to satisfy the UOR recommendations have been completed. The
pondcrete operators have been recertified to new training
requirements The training qualification standards program includes
process description, flowsheet, detailed components and emergency
condrtions followed by a written test Also, Nevada Operations has
given formal approval, with a minor recommendation, to the

"Repackaging and Reprocessing Plan” to complete that UOR
recommendation.

Design activities are proceeding on a pondcrete curing facility and
reprocessing A Title I! review was held on September 27, 1988,
concerning a building at the 904 pad for pondcrete curing. The desigcn
concept for reprocessing of unacceptable pondcrete blocks has been
finalized Procurement of a skid-mounted batch mixer has been
imtiated An existing concrete pumper will be used to transfer a
slurry of unacceptable blocks and water to the batch-mixer. Loading
of the concrete pumper will 1nitially be manually performed. The
operating history will be used to define additional head-end
processing techniques.



SUMMARY REPORT - SEPTEMBER 28 - OCT 12, 1988

This report provides a summary of pondcrete activities for the period
September 28, 1988 through October 12, 1988 Information 1s 1ncluded
on a readiness review meeting anc on startup activities.

A readiness review meeting was held on October S, 1988 to discuss
readiness of operational procedures; the status of UOR actions, the
fulfiliment of DOE/RFAQ actions, the status and readiness of the
facility, and operational data acquired during flowmeter testing. The
significant 1ssues raised during the meeting were: 1) to provide DOE
with a copy of all documentation such as operating procedures,
inspection procedures, waste form testing data and the 0SA and 2) to
obtain addi1tional operating data before preparation of the test
shipment containers.

Testing was performed on the continuous pug-mill pondcrete process at
Building 788 to verify that the process can be controlled to produce
an acceptable waste form A flowmeter has been added for
determnation of sludge feed rate to the pug-mil1l. Additionally
cement flow from the cement hopper 1s metered using a constant volume
rotary air lock feeder (star valve) The cement flow rate 1s verified
at the beginning of each shift. Test data are shown 1n the table for
the }h:rteen triwall boxes filled.

Inmtral testing of six boxes was performed with a target
water-to-cement ratio of 2 to 1 Penetrometer testing of the blocks
shows that one of the blocks was marginally acceptable, therefore the
target water-to-cement ratio was lcwered to 1 5 to 1. Production of
seven addi1tional boxes to satisfy the readiness review 1ssue indicatec
that the sludge and cement flows were readily controlled and that
penetrometer testing verified good mixtures The Quality Assurance
Plan s being revised to reflect the lower water-to-cement ratio
established during these full-scale verification. A1l procedures and

training requirements are wn place for the Qualification and Shipment
Test Program.
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Department of Energy

ALBUQUERQUE OPERATYONS
ROCKY PLATS AREA OFFCE
?0 OX N
GOLDEN. COLORADO 804020028

M0V 29 w68

Mr Dawid C Shelton

Director, Hazardous Matenals
and Waste Managemeat Division
Colorado Department of Health
4210 East 11th Avenue

Deaver, Colorado 80220

Dear Mr Shelton:

Transmtted herewath 1s the second starus report on the pondcrete operagons whuch were
conducted at the U. S Department of Energy's Rocky Flats Plant from October 12, 1988

through November 17, 1988 The report 1s being submmrted 1n accordance with the wnaen

request from Mr Gary Baughman of your staff dated October 10, 1988.

Questons concermng the content of the report can be directed to Ms Candice Jierree of my

staff at 966-4888.
Sincerely,
it
M
Albert E Whiteman
Arca manager
Enclosure
cc w/encl

Robert Duprey, EPA
James Wilson, Rocky Flats Momtonng Council
Tod Anderson, RFAO



STATUS REPORT FOR PONDCRETE OPERATIONS (THROUGH NQVEMBER 20, 1988)

¢ Burlding 788 (processing area)

- Three (3) plywood boxes were "capped” with new pondcrete (voras
filled) for shipment test program.

- Five (5) operators received additional training on new
processing system.

- An additional two (2) new operators are receiving training on
pondcrete operations.

- Five (S5) shipment test program boxes were returned, opened and
sectioned Three (3) were repackaged into new plywcod boxes.
o Storage Pad 7%0
- Inspections ongoing
- One (1) box of saltcrete released approximately 40 pounds of

dry material to the pad. Spilled mater:al was cleaned up and
defective box was shipped to Building 374 for reprocessing.

¢ Storage Pad 904
- lInspections ongoing
- No leaks or spalls
¢ Procedures
- Packaging and Shipping Solar Pond Sludge (WO-4036); retitled to

Processing and Immobilization of Solar Pond Sludge.

o Summary Reports - Attached




SUMMARY REPORT - OCTOBER 12 - NOVEMBER 1, 1988

This report provides a summary of pondcrete activities for the period
October 12, 1988 through November 1, 1988 Information 1s i1ncluced on
the status of the Qualification and Shipment Test Program.

The Qualification and Shipment Test Program consists of two parts,

1) imtial qualification of the immobilization process and 2) test
shipment of representative packages. Upon completion of process
testing, three plywood boxes containing two each old pondcrete blocks
were f11led with newly cast pondcrete on October 14 for the
qualification test. The new waste form compressive strength was
measured by penetrometer on October 17 at greater than %000 psf¢ No
11quids were observed wnen the boxes were tipped on edge on October
18 Inspection of the sides and bottom of the waste form on October
19, after the plywood had been stripped, revealed that there were no
free 11quids 1n the poncrete matrix. Testing to ASTM Method D4359-84
“Standard Test Method for Determining Whether a Material 1s a Liqurd
or a Sol1d" was conducted on samples taken from each box and all three
were classified as solids. These resylts indicate that the pondcrete
process 15 acceptable for the shipment test program.

The shipment test program will be conducted using: 1) three plywood
boxes containing two each, old pondcrete blocks with the void spaces
f1lled with new pondcrete and 2) two boxes containing two each, old
pondcrete blocks without the voids filled. The void spaces in three
boxes were filled on October 20 with new pondcrete.

The new pondcrete was tested on October 24 and was found to be
acceptabie with compressive strengths >3000 psf The ASTM test for
11quid/sol1d determination was run on October 25 and resulted in the
samples being classified as solids. Final inspection of the three
trial shipment boxes with voids filled anc two boxes without voids
filled was performed by Traffic and Waste Certification on October 2€.
The five boxes have been shipped to Building 664 for overpacking and
loading 1nto the trailers. The shipment 1s scheduled for November 7
or November 8, 1988.




SUMMARY REPORT - NOVEMBER 2 - NOVEMBER 17, 1988

This report provides a summary of pondcrete activities for the pertod
November 2, 1988 through November 17, 1988. Information s included
on completion of the Qualification and Shipment Test Program

The Qualification and Shipment Test Program was completed on Novemper
17 with positive results Results of the qualification portion of
this program were discussed 1n the November 2, 1988 bi-weekly report
The shipment test program was conducted using 1) three plywood boxes
each, containing two old pondcrete blocks with the void spaces filled
with new pondcrete, and 2) two boxes each, containing two old
pondcrete blocks without the voids filled. Preparation for the
shipment test, detailed in the previous summary report, included
filling of the void spaces, penetrometer testing and solid/liquid
determination using ASTM Method D4253-84 "Standard Test Method for
Determining Whether a Material 1s a Liquid or a Solvd.”

The plywood boxes were placed into metal overpacks, for the test
shipment only, and were loaded i1nto the semi-trailers on Novemoer 4
1988 After final inspection of the shipment, the trailers were
shipped on November 8 from Rocky Flats Plant to the Nevada Test Site
and returned to RFP on November 10, 1988. The trailers were opened on
November 11 and no evidence of any problem occurring during
transportation was apparent. The overpack containers were opened on
November 14 and 15 and the outside surface of the plywood containers
was found to be 1n excellent condition.

The plywood boxes were returned to the pondcrete processing facility
for opening and visual inspection The bcxes were opened and then
tipped on edge on November 16 Inspection of the sides and bottom of
the waste forms on November 17, after the plywood had been stripped,
revealed there were no free liquids 1n the pondcrete matrix The
particulates found are expected to be within criteria Timits Only
minor amounts of particulate were found with one exception. One of
the blocks in a package without the voids filled experienced some
crumbling, primarily wnto large pieces. The crumbling probably
occurred as a result of the inspection procedure when the package was
tipped on edge then completely over. All particulate less than
approximately one inch was separated, collected, and a representative
sample was submitted for particle size analysis.

Results of the Qualification and Shipment Test Program will be
finalized and are expected to indicate that all packages performed
well in transportation over twice the normal shipping distance. The
“Pondcrete Repackaging and Reprocessing Plan® 1s being finalized to
allow for shipment of either 4’ x 4’ x 7’ boxes or 2’ x 4’ x 7' boxes
with or without voids fi1lled.
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Transmitted herewith is the monthly status report on the pondcrete operations
which were conducted at the U S Depaniment of Energy’s Rocky Fiats Plant

—— from November 21, 1988 through December 16, 1988.
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Enclosure
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Robert Duprey, EPA

James Wiison, Rocky Flats Monitoring Council
Tod Anderson, RFAQ
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STATUS REPORT FOR PONDCRETE OPSRATIONS (THROUGH DECEMBER 16, 1988)

¢ Burlding 788 (processing area)
- Nec new pendcrete was produced.
- Thirty-twe (32) acceotable blocks of pondcretz were redackaged
into plywocd boxes n preparation for the i1ni1tial shipment to
the Nevada Test Site (anticipatad during week of Decamber 19).
e Storage Pad 750

- Ne leaks or spilis

) torage Pad 904
- No lexks or spills
- Approximataly £4,000 gallons of precipitation runoff was
collected By tanker truck and transported to Building 374 for
eyaporation.
- Three (3) proteciive tarps were retied afiar locsened by high
winds.
o Procaqures
- Prccedure, Processing and Immodilizaticn of Selar Pond Ziudge
(WC-4036), finalized and approved.

¢ Summary Redor: - Attached



SUMMARY REPORT - NOVEMBER 2! - DETIMBER 16, 1983

This resort provides a samary of pendcrete aciivities for the pertod
Ncveacer 21, 1988 througn Decemoer 15, 1888. Informaticn 15 included
on csmpletien of the fimal audit by DOE/NY prier ta authorization ta
ship pondcreta.

The final pondcrets audit (csrrective action 130iementation review)
was canductad Nevemper 292-30, 1583. The reviaw team cansistad of Gane
Hamotsn, 6ene Kenaall (RESCs), Mark £. Yan Der Puy, Darrell M. Warren
(DOE/NY), and Richard Senma (DOE/AL). The purposa of the audit was to
ver1{y that the Reexy Fiats Plant ¢ar-ective aczions are adequate and
imgiementac 10 an effective and effic ent nanne=. The resresantatives
were given an cverview, samary of the tast saipment, and 1 tsur of
the prccassing operaticn and silrage pacs.

A1l apoircadie decilmentation suca as the operating precedure,
1nspection prscedure, wasta pacxaging precadure, quality assurance
plan, traffic procedure ang the recackaging and reprocessing plan was
presentad and discussad to demonsirate czmplianca with DOT, EPA and
DOE regulaticns and critaria. A1l 1ssues were resclved and the
reyiewers reccmmended to their zanagement final approval of the
pondcreta waste fora for mixed wast2 dispesal at the Nevada Test Site.
Further csnversation with the reviewers indicates that the package has
been forwarded for final approval to the DOE/NY Assisiant Manager for
ES&H and the Nevada Operations Manager.



Department of Energy

ALBUQUERQUE OPERATIONS
AOCKY AATS AMA OFRCE
PO, 002000
GOLDEN. COLORADO 004020029

FEB 0 2 1989

Mr Dawid C Shelton, Director

Hazardous Matenals and Waste Management Division
Colorado Deparmment of Health

4210 East 11th Avenue

Deaver, Colorado 80220

Dear Mr. Shelton:

Enclosed 1s the monthly status repon for pondcrete operanons from December 17, 1988
through January 25, 1989 Included 1s a copy of the summary report geaerated in that ame
peniod and analyucal results of water samples from the storage pads.

If you have any quesuons regarding the content of this report, please refer them to
Ms. Candice Jierree of my staff on 9664388

Sincerely,
Albert E. Whiteman
Area Manager
Enclosure
cc w/encl
R.L Duprey, EPA
G Dancik, CDH

] Wilsop, Eav Monmitonng. Counsel




STATUS REPORT FOR PONDCRETE OPERATIONS (THROUGH JANUARY 25, 1989)

0 Building 788 (processing area)
- No new pondcrete was produced.
- Forty-four (44) acceptable blocks of pondcrete were repackaged

into twenty-two (22) plywood boxes for subsequent shipment to
the Nevada Test Site.

o Storage Pad 750

- No leaks or spills

- Ninety-nine (99) unacceptable blocks of pondcrete were
overpacked into thirty-three (33) metal boxes and re-stored on
the pad.

0 Storage Pad 904

- No leaks or spills

- Seventy-eight (78) unacceptable blocks of pondcrete were
overpacked into twenty-six (26) metal boxes and re-stored on
the pad.

- Approximately 36,000 gallons of precipitation runoff was
collected by tanker truck and transported to Building 374 for
evaporation.

- A new articulating forktruck was received which will allow the
siafe retrieval of stored pondcrete.

0 Summary Report - Attached

0 Runoff Data - Attached




SUMMARY REPORT - DECEMBER 17 - JANUARY 25, 1989

This report provides a summary of pondcrete activities for the period
December 17, 1988 through January 25, 1989 Information s 1ncluded
on the approval to ship and on the 1mitial routine shipment of
pondcrete to the Nevada Test Site.

The Department of Energy Nevada Operations Office approved the
acceptance of pondcrete for interim storage at the Nevada Test Site,
Area § Radioactive Waste Management Site. The approval was granted in
a letter from Nick C. Aquilina, NV to Bruce G. Twining, AL, dated
December 13, 1988, and in a letter, John G. Themel:rs, AL/EHD to A. E.
Whiteman, RFAQ, dated December 16, 1988. Requirements outlined in the
Aquilina letter, namely arrangements for payment and for scheduling
shipment arrivals to the NTS, have been addressed. Payment for
storage of three months of expected shipments was forwarded via
overnight delivery on Decamber 16, 1988. Notification of shipment
arrivals for all waste shipments to NTS 1s routinely coordinated
between the Rockwell and REECo Traffic Departments.

Twelve plywood boxes (2'x4’'x7’) were prepared for the inmitial shipment
of pondcrete to NTS. Each box contained two old pondcrete blocks
which had been inspected and approved. The voids in the boxes
contarned solidifred pondcrete preces from the qualification and
shipment test program. The twelve packages were loaded into two
semi-trailers and were shipped from Rocky Flats Plant on December 21,
1988 and arrived at NTS on December 22, 1988. Activities are ongoing
to remove, inspect and repackage stored pondcrete blocks from the pads
and to routinely ship to NTS.



904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA

Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage areas are summarized below.

750 Pad Culverlag;§ ;uddle Samples

Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pCi/g pCi/g
9/07/88 1.55 20422 21+27
9/12/88 5.38 7+18 42428
9/13/88 5.49 1+11 10424
9/13/88 4.82 13+16 21425
9/14/88 3.75 5+16 14426
9/21/88 1.56 20415 3425
9/28/88 1.51 55+28 17432
10/05/88 1.82 19425 24+33
10/06/88 9.51 16+13 25+25
10/12/88 1.93 5+8 8+14
10/19/88 1.18 11+13 25+14
10/26/88 1.23 14212 16416
11/02/88 1.28 14413 14+18
11/09/88 2.68 $+12 14
11/10/88 4.53 18+19 11+22
11/15/88 1.06 9412 3:17
11/16/88 0.99 11+24 5+21

11/30/88 1.09 13+14 -2+12



904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA

(continued)
904 Pad Pondclzzlengn1tor1ng Data

Sample Date Nitrate Gross Alpha Gross Beta

g/ pCi/g pCi/g
9/12/88 14.6 10+19 60433
9/14/88 72.6 47420 110440
9/15/88 -- 16412 §1+30
9/15/88 -- 40+18 50427
10/06/88 44.3 10+15 77430
11/10/88 18.8 14413 51227
11/15/88 7.61 27417 16+19

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. It should be noted that these samples
may have been taken at either the beginning or end of a precipitation
event, with the imitial runoff likely containing higher levels of
nitrate, alpha and beta.
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Department of Energy

ALSUQUERQUE OPERATIONS
ROCKY MLATS AREA OFPCE
# 0. 50X 50
. GOLOEN, COLORADO 804020828

¥AR 01 1088

Mr. David Shelton, Director
Kazardous Materials and

Waste Management Division
Colorado Department of Health
4210 East 1lth Avenue
Denver, CO 80220

Dear Mr. Shelton:

Transmitted herewith 15 the monthly status report on the pondcrete opera-
tions which were conducted at the U. S. Department of Energy's Rocky Flats
Plant from January 26, 1989 through February 23, 1989.

Question concerning the content of the report can de Ms. Candice Jierree
of my staff as 965-4888.

Sincerely,
Origra! S.3:2° &4
MLBEST £ %

Albert E. Whiteman
Area Manager

Enclosure

¢c w/enc:
R. L. Duprey, Dir, Hazardous Mtls
§ Waste Mgmt Div, EPA, Region VIII

J. Wilson, Rocky Flats Monitoring Council
G. Dansik, CDH

bce w/enc:

T. Anderson, RFAQ

g€. R. Naiwmon, Rockwell
P. M. Arnold, Rockwell



STATUS REPORT FOR PONDCRETE OPERATIONS (JAN 25 THROUGH FEB 23, 1989)

o Buillding 788 (processing area)

No new pondcrete was produced.

One hundred sixty-eight (168) acceptable blocks of pondcrete
were repackaged into 84 plywood boxes and shipped to the Nevada
Test Site.

¢ Storage Pad 750

No leaks or spills

One hundred fifly (150) blocks of pondcrete were removed from
the pad for shipment to Building 788, 1nspection and
repackaging into plywood crates for shipment to the Nevada Test
Site.

o Storage Pad 904

No leaks or spilis

Nine (9) stacks (72 blocks each) of pondcrete were restacked
into stacks 4 x 6 x 2 hagh. Also, from the 9 stacks, 22 metal
cratas, holding 3 blocks each, were generated and stored on the

pad.

Approximately 36,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation.

o Runoff Data - Attached



904 and 750 PONDCRETE STCRAGE AREAS MONITORING DATA

Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage areas are summarized below.

Table 1
750 Pad Culvert

Sample Date Nitrate Gross Alpha 6ross Beta
mg/1 pCi/g pCi/g
12/07/88 1.13 28 + 14 14 + 18
12/14/88 1.26 8+9 15 + 13
12/21/88 2.10 11 + 15 3+ 18
01/04/89 1.54 2+9 §+13
01/11/89 1.40 €6 +10 I+ 14
01/18/3% 1.47 3+13 9 +13
01/25/89 1.39 49 + 20 17 + 14
02/08/89 Source frozen, no sample
Table 2

750 Pad Puddle

Sample Date Nitrate Gross Alpha Gross 8eta
ag/1 pCi/g pci/g
12/08/88 3.97 7+ 13 45+ 16
01/06/89 2.83 §+8 15 - 14
01/26/89 4.69 17+ 11 35 + 16




904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA
(continued)

Table 3
904 Pad Puddle

Sample Date Nitrate 6ross Alpha Gross Beta
mg/ pCi/g pCi/g
12/08/88 2.77 17 + 10 41 + 15
12/16/88 120 10 + 11 36 + 21
01/06/89 2.25 -l +7 l+ 14
01/26/89 16.5 13 ¢+ 10 39+ 16

These data were gathered as part of the routine eanvironmental
moni1toring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation
of these data; the data are derived from grab samples taken in a
dynamic systes.



Department of Energy

ALBUGUERGUE OPEAATIONS
ROCXY ALATS AMA OPPICE
P.0. 80X %8
OGOLOEN. COLOAADO $0402-0028

MAR 3 0 1988

Mr Dawvid C Shelton, Director

Hazardous Matenals and Waste Management Division
Colorado Department of Health

4210 East 11th Aveaue

Deavex, Colorado 80220

Dear Mr. Shelton:

Transmutted herewth is the monthly stams repont on the pondcrete operations which were
conducted at the U S. Deparunent of Energy's Rocky Flats Plant from February 24, 1989
through March 26, 1989.

Questons concerning the content of the report can be directed o Ms Candice Jierree of my
staff at 966-4888.

Sincerely,
c >
1s:”
Albert E. Whiteman
Area Manager
Enclosure
¢ wjenck
R.L. Duprey, EPA
G Dancik, CDH

J. Wilson, Env. Monitonng Counsel




STATUS REPORT FOR PONDCRETE OPERATIONS (FEB 24 THROUGH MAR 26, 1989)

e Building 788 (processing area)
- No new pondcrete was produced.
- One hundred ninety-six (196) acceptable blocks of pondcrete
were repackaged into 98 plywood boxes and shipped to the Nevada
Test Site.
e Storage Pad 750
- No leaks or spills
- * Two hundred eighty-two (282) blocks of pondcrete were removed
from the pad for shipment to Building 788, for inspection.
‘ ® Storage Pad 504
@
- No leaks or spills

- Forty-four (44) stacks (72 blocks each) of pondcrete were
restacked into smaller stacks and metal crates.

- Approximately 75,000 gallons of precipitation runoff were

collected by tanker truck and transported to 8uilding 374 for
evaporation.



Department of Energy

ALBUGUERQUS OPERATIONS
ROCXY ATS AMGA OFICS
P0. 50X 099
GOLDEN, COLORADO 80402-0028
MAY 0 2 19689
Dawid C. Shelton, Duector
Hazardous Matenals & Waste Managemeat Dvision
Colorado Deparunent of Health

4210 East 1 1th Avenue
Deaver, Colorado 80220

Dear Mr. Shelon:

Please find enclosued the monthly status report on the Rocky Flats Plant pooderete operations for
the penod from March 27, 1989 through April 23, 1989.

Please contact Mark E. Van Dex Puy, of my staff, at telephone 966-2473 1if you have any quesvons

regarding this report.
Sincerely,
‘ ol OJ ot
. Rush O. Inlow
Actng Area Manager
Enclsoure
cc wiencl:

R.L Duprey, EPA, Regron VIII
J. Wilson, RF Env Mouitoring Council

G. Dansik, CDH

cc w/o encl:

TW. Anderson, RFAQ

ER. Naimon, Rockwell
2P Amoid, Rockwell




STATUS REPORT FOR PONDCRETE OPERATIONS (MAR 27 THROUGH APR 23, 1989)

o Buirlding 788 (processing area)
- No new pondcrete was produced.
- Three hundred sixteen (3168) acceptable blocks of pondcrete were

repackaged into 158 plywood boxes and shipped to the Nevada
Test Site.

e Storage Pad 750

- On April 7, one tri-wall block of saltcrete was found which had
broken open and released approximately one pound of material to
the pad. Radioactivity measured on the pad did not exceed
background.

e Storage Pad 904

- No leaks or spills

- Approximately 45,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation.

- Runoff Data - Attached



Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage areas are summarized below. This report
includes all data collected since 1/26/89. The plant guide for
nitrate discharges 1s 10 mg/1; for gross alpha is 40 pCi/); and for
gross beta is 50 pCi/1.

Table 1
750 Pad Culvert

Sample Date Nitrate Gross Alpha Gross Beta
mq/1 pC/q pCi/q
2/15/89 1.66 9 +12 19+ 14
2/22/89 5.90 8 +10 16 + 1S
3/01/89 3.57 13 + 12 4] + 17
3/08/89 S.41 -2+ 8 1+16
3/15/89 2.55 5+ 10 16 + 16
3/22/89 2.79 4 +10 $+15
Table 2

750 Pad Puddle Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta
mg/) pCi/g pCi/q
2/24/89 87.4 40 + 18 95 + 22
3/08/89 39.2 2+ 10 38 + 18
3/21/89 6.13 2+ 7 5+ 14
Table 3

904 Pad Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta
ng/1 pCi/q pCi/q
2/24/89 27.9 16 + 14 31+17
3/08/89 46.4 2+10 49 + 19
3/21/89 16.7 53 + 18 €3+ 20

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation
of these data; the data are derived from grab samples taken in a
dynamic system.
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STATUS REPORT FOR PONDCRETE OPERATIONS (JULY 17 THROUGH AUGUST 20, 1989)

0

Building 788 (processing area)

- One (1) block of rejected pondcrete was processed through the
remix facility during startup testing. The resulting waste
attained an unconfined compressive strength in excess of 9000
pounds per square foot within 24 hours.

- Four-hundred sixty-four (464) acceptable blocks of pondcrete
were repackaged into two-hundred thirty-two (232) plywood boxes
for shipment to the Nevada Test Site (NTS).

- Two-hundred forty (240) plywood crates were shipped to NTS for
disposal.

Storage Pad 750

- Examination of stored saltcrete 1s continuing Eleven (11)
boxes of saltcrete were discovered to have leaked approximately
fifty (50) pounds of dry material. This material was collected
and transfarred to Buirlding 374 for processing and the boxes
were overpacked into metal crates.

Storage Pad 904

- Simlar examination efforts have revealed one (1) box of
sa1tcre%e which has leaked approximately two (2) pounds of dry
material.

- Approximately 83,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation.



Department of Energy

ALBUQUEAQUE OPERATIONS
ROCKY PLATS AREA OFFICS
PO 80X
GOLDEN, COLORADO 80402-0028

AUG 0 2 1989

Dawid C. Shelton, Director

Hazardous Matenals & Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr. Shelton:

Transmitted herewith is the monthly status report on the pondcrete operations which were
conc;uclcd at the U S Department of Energy's Rocky Flats Plant from June 26 - July 16,
1989.

Please contact me, or have your staff contact Mark E. Van Der Puy, of my staff, at telephone
966-2473 if you have further questions.

Sincerely,

Edward S Goldberg
Acting Arca Manager

Enclosure

¢ wlencl:

G R. Dancik, CDH
R. Duprey, EPA

J Wilson, RFMC

cc w/o encl:
E.R. Naimon, Rockwell
<P MAmold, Rockwell
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Rocky Flats Plamt

Asrospece Operations

Rockwell Internstional Corporation
P O Box 464

Golden, Colorado 80402-0464
1303) 966-7000

Contractor to U S Depariment of Energy

July 25, 1989

Edward S. Goldberg
Acting Area Manager, RFO

L\

Rockwell
International

89-RF-2583

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS

Thas information is for the attention of Candice Jierree.

Attached is a status report for pondcrete operations from

June 26, 1989 through July 16, 1989.

Upon your approval, please

forward the report to the Colorado Department of Health.

are also to be provided to EPA and the Rocky Flats Environmental

Monitoring Council.

If there are any questions concerning the report, please contact
me at 966-7900 or Pat Arnold at 966-2056.

~2
T A ——
E. R. Naimon, Manager
Waste Operations

Enc. (2)

Orig. and 3 cc - £. S. Goldberg



STATUS REPORT FOR PONDCRETE OPERATIONS (JUNE 26 THROUGH JULY 16, 1989)

e Building 788 (processing area)

No new pondcrete was produced.

Two-hundred eighty-eight (288) acceptable blocks of pondcrete
were repackaged into 144 plywood boxes for shipment to the

Nevada Test Site (NTS).

One-hundred forty-six (146) plywood crates were shipped to NTS
for disposal.

o Storage Pad 750

Examination of stored saltcrete is continuing. Two (2) boxes
of saltcrete were discovered to have leaked a total of
approximately thirteen (13) pounds of dry material. This
material was collected and transferred to Building 374 for
processing and the boxes were overpacked into metal crates.

e Storage Pad 904

Similar examination efforts have revealed two (2) boxes of
saltcrete which have leaked a total of eleven (11) pounds of
dry materyal.

Approximately 15,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for

evaporation.

¢ Other

Modifications to the remix facility are nearly complete with
startup testing to follow immediately thereafter.




Anﬂgg:cal results from analysis of grab samples collected at the 750
and pondcrete storage areas are summarized below. This report
includes a1l data collected since 05/09/89. The plant guide for
nitrate discharges 1s 10 mg/1; for gross alpha s 40 pCi/V; and for
gross beta 1s 50 pCi/l.

Table 1
750 Pad Culvert
Sample Date Nitrate Gross Alpha Gross Beta
mg/1 _pCi/g _pCi/q

5/17/89 2.48 12412 7+15
5/24/89 2.38 6+ 9 32 + 20
5/31/89 2.25 7%l 26+ 22
6/07/89 1.23 16 + 12 -2%16

Table 2

750 Pad Puddle Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pCi/q pei/g
5/09/89 3.54 19 + 15 49 + 22
5/14/89 2.63 28 + 17 3+ 8
5/16/89 4.08 6+11 13 + 18
5/26/89 2.54 24 + 15 11 +15
5/30/89 3.81 14%13 31720
5/31/89 1.79 -1+ 8 11 + 18
6/05/89 28.7 15 + 15 39 + 21
6/22/89 2.12 24 + 16 33+16

Table 3

904 Pad Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta

mg/} pCr/q pCi/g
5/09/89 6.89 2+ 17 69 + 23
$/14/89 3.89 23 + 15 12+ 13
5/16/89 2.22 11 + 12 8+17
5/26/89 2.48 7+10 2l £+ 16
5/30/89 6.4) 16 + 14 43 + 22
5/31/89 1.93 I3+413 36 + 22
6/05/89 32.1 15+ 14 57 + 24
6/22/89 24.7 20 + 15 100 + 30

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation

of these data; the data are derived from grab samples taken in a
dynamic system.



Department of Energy

ALBUQUERQUE OPERATIONS
AOCKY MLATS AREA OFFICE
PO BOX NS
OOLDEN, COLORADO 804020029

‘,\
o

Dawvid C Shelton, Director

Hazardous Matenals & Waste Management Division
Colorado Deparunent of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr. Shelton:

Transmutted herewath is the monthly status report on the pondcrete operations which were
conducted at the US Deparument of Energy's Rocky Flats Plant from May 22, 1989 through
June 25, 1989 As discussed with Mr Fred Dowsent, of your staff, leakages associated with
salicrete contaner farlures are included 1n this report. Future leakages will be similarly
reported

Quesnons concermng the content of the report can be directed o Mark E. Van Der Puy, of my
staff, at telephone 966-2473

Sincerely,
L G G
.ﬁz ard S Goldberg
Acting Area Manager
Enclosure
cc w/encl.
G R. Dancik, CDH
R. Duprey, EPA

J. Wilson, RFMC

cc w/o encl:
E.R. Naimon, Rockwell

Z-PM-Amold, Rockwell
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po soxess International
Goiden Colorado 80402-0484
1303) 966-7000

Contractorto US Department of Energy

June 26, 1989 89-RF-2196

Edward S. Goldberg
Acting Area Manager
DOE, RFAO

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS
This information is for the attention of Candice Jdierree.

Attached 1s a status report for pondcrete operations from

May 22, 1989 through June 25, 1989. Upon your approval, please

forward the report to the Colorado Department of Health. Copies
are also to be provided to EPA and the Rocky Flats Environmental
Monitoring Council.

If there are any questions concerning the report, please contact
me at 966-7900 or Pat Arnold at 966-2056.

€. R. Naimon, Manager
Waste Operations

Enc. (2)
Orig. and 3 cc - E. S. Goldberg



STATUS REPORT FOR PONDCRETE OPERATIONS (MAY 22 THROUGH JUNE 28, 1989)

o Building 788 (processing area)

No new pondcrete was produced.

One hundred eighty-eight (188) acceptable blocks of pondcrete
were repackaged into 94 plywood boxes for shipment to the
Nevada Test Site (NTS).

Eighty-four (84) plywood crates were shipped to NTS for
disposal.

o Storage Pad 750

A1} of the stored saltcrete is being carefully examined for
dreached containers which will be repackaged or repaired to
minimize further degradation. As a result, nine (9) boxes of
stored saltcrete were discovered to have leaked 3 total of
approximately 7.5 pounds of dry materfal.

o Storage Pad 904

No leaks or spills.

Approximately 132,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation.

o Other

- The reprocessing mixer 1s in place, with additional

modifications to be installed by July. Oraft procedures are
being prepared.



Departmeat of Energy

ALBUOUERQUE OPERATIONS
ROCKY PLATS AREA OFFICE
PO BOX 028
GOLDEN COLORADO 80402-0028

“SUN 0 4 1989

Dawvid C Shelton, Director

Hazardous Materials & Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr. Shelion:

Transmitied herewith is the monthly status report on the pondcrete operations which were
conducted at the US Department of Energy’s Rocky Flats Plant from Apnl 24, 1989 through

May 21, 1989.

Quesuons concerming the content of the report can be directed to Mark E. Van Der Puy, of my
staff, at telephone 966-2473.

Sincerely,

ok I Flsn

Rush O Inlow
Acung Area Manager

Enclosure

cc w/encl

G R Dancik, CDH
R Duprey, EPA

J. Wilson, RFMC

cc w/o encl:

T. Anderson, RFAO

E R. Naimon, Rockwell
ZB-M. Amold, Rockwell
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e This information 1s for the attention of Candice Jierree.
ERRERS Dw
SRSV LE Attached 1s a status report for pondcrete operations from
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STATUS REPORT FOR PONDCRETE OPERATIONS (APR 24 THROUGH MAY 21, 1989)

o Building 788 (processing area)
- No new pondcrete was produced.

- Three hundred thirty-six (336) acceptable blocks of pondcrete
were repackaged into 168 plywood boxes and shipped to the
Nevada Test Site.

o Storage Pad 750

- No leaks or spills.

o Storage Pad 904
- No leaks or spills.

- Approximately 157,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation

0 Other

- Construction activities have begun on the reprocessing
facility. The reprocessing scheme involves placing
unacceptable pondcrete into a 4.5 cubic yard mixer with
Portland cement.




Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage areas are summarized below. This report
includes all data collected for the period March 29, 1989 to May 10,
1989. The plant guide for nitrate discharges is 10 mg/1; for gross
alpha is 40 pCi/1; and for gross beta is 50 pCi/l.

Table 1
750 Pad Culvert

Sample Date Nitrate 6ross Alpha Gross Beta

mg/1 pCi/g pCi/g
3/29/89 2.4 17 + 14 11 ¢+ 16
4/05/89 2.05 7+10 18 + 16
4/12/89 2.4 5+9 2+ 16
4/19/89 2.39 -2 + 12 2+ 14
4/26/89 2.17 § +12 13 ¢+ 22
5/03/89 1.29 9+ 12 11+23
5/10/89 2.37 6+11 27 + 22

Table 2

750 Pad Puddle Monitoring Data
Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pci/g pei/g
4/11/89 2.88 2+6 1+14
4/11/89 2.76 11 +10 14 + 16
5/01/89 3.7 7+11 25 + 22

Table 3
904 Pad Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta

ng/l pCi/g pci/g
4/11/89 9.6 S+9 22 + 16
4/11/89 10.5 11 ¢+ 11 a7+ 17
5/01/89 5.02 5§ ¢12 44 + 25

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation

of these data; the data are derived from grab samples taken in a
dynamic system.




Internal Letter ‘l Rockwell International

¥ ° september 18, 1989 N LMc.LAD

O e Beter oM R Bunstan
Waste Processing Environmental Management
Bldg 776 Bldg 250

Ext. 5603
suasecy 904 AND 750 PONDCRETE STORAGE AREAS

Analytical results from analysis of grab samples collected at the 750
~ and 904 pondcrete storage areas are summarized below This report
includes all data collected since 06/15/89. The plant guide for

nitrate discharges is 10 mg/1; for gross alpha is 40 pCi/1; and for
gross beta is 50 pCi/1.

Table 1
750 Pad Culvert

Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pCr/1 pCir/1
06/15/89 275 9+ 14 19 & 21
06/21/89 2.44 4 +11 -6+ 14
06/28/89 1 90 9 +12 -6 + 18
07/05/89 1.60 10 + 13 14 + 19
07/12/89 183 11 +13 25 + 18
07/19/89 1.46 11 + 10 21 + 19
07/26/89 1.3 8 +12 6+ 16
08/02/89 185 26 + 15 15 + 17
08/09/89 1.75 6 + 10 1+15
08/16/89 187 11 £ 13 14 + 16
08/23/89 229 23 + 14 19 ¢+ 21

Table 2

750 Pad Puddle Monitoring Data
Sample Date Nitrate Gross Alpha Gross Beta

mg/ pCi/l pCiN
07/12/88 6.34 2+10 19 + 18
07/31/89 3.84 41+ 8 27 + 16
08/07/89 3.76 6+ 10 13+15
08/08/89 3.77 39 + 16 26 + 17




K. G. Peter
Page 2
September 18, 1989

Table 3
804 Pad Monmitoring Data
Sample Date Nitrate Gross Alpha Gross Beta
mg/1 pCi/l pCi/
07/01/89 7.68 18 + 16 40 + 21
08/01/89 26.1 11 ¢+ 11 43 + 18
08/07/89 13 0 27 + 13 49 + 19
08/08/89 9 74 20 + 12 20 + 17

These data were gathered as part of the routine environmental
momtoring conducted by the Environmental Management group to screen
runoff waters from the pads Care must be wused 11n any
interpretation of these data, the data are derived from grab samples
taken in a dynamic system

1f you have any questions please call me at extension 5603

L A Dunstan
Environmental Management

cc: F. D. Hobbs
A. L. Schubert
G. H. Setlock
€. L. Sundblad
R. H. Zuck
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904 Pad Puddle Data Sorted by Gross Alpha Activity

Sample
Date

6/10/88
6/15/88
1/6/89
2/1/89
3/3/88
3/8/89
8/17/88
4/11/89
5/1/89
Observations

6/22/88
7/19/88
5/26/89
9/12/88
10/6/88
12/16/88
Observations

2/12/88
4/11/89
5/16/89
8/1/89
1/31/89
1/26/89
5/31/89
11/10/88
6/5/89
Observations

9/15/88
2/24/89
5/30/89
12/8/88
7/1/89
6/22/89
8/8/89
Observations

5/9/89
5/14/89
Observations

11/15/88

8/7/89

6/6/88
Observations

Alpha
pci/l

o
Nooowvwa Yuurnanvo

11
11
11
11
12
13
13
14
15

16
16
16
17
18
20
20

21
23

27
27
29

Alpha
Error

17
18
7
6
38
10
9
9
12
Totals

7
10
10
19
15
11
Totals

15
11
12
11
10
10
13
13
14
Totals

12
14
14
10
16
15
12
Totals

17
15
Totals

17

13

36
Totals

9 Cum. ¢ =

15 Cum. & =

24 Cunm.

31 Cunm.

33 Cun.

36 Cum.

%

%

%

%

21.3

36.3

58.8

76.3

81.3

g8.8




904 Pad Puddle Data Sorted by Gross Alpha Activity

Sample Alpha Alpha
Date pci/l Error
7/22/88 32 26

Observations 1 Totals 37 Cum. % = 91.3
9/15/88 40 18

Observations 1 Totals 38 Cum. § = 93.8
9/14/88 47 20

Observations 1 Totals 3I9g9Cum. & = 96.3
3/21/89 53 18

Observations 1 Totals 40 Cum. § = 98.8




904 Pad Puddle Data Sorted by Gross Beta Activity

Sample Beta Beta
Date pCi/l Exrror
3/3/88 0 47
8/17/88 3 23
2/1/89 3 13
} 5/16/89 8 17
| 5/14/89 12 13
11/15/88 16 19
8/8/89 20 17
Observations 7 Totals 7 Cum. § = 16.3
1/6/89 21 14
5/26/89 21 16
4/11/89 22 16
4/11/89 27 17
2/24/89 31 17
1/31/89 35 15
12/16/88 36 21
5/31/89 36 22
1/26/89 39 16
. 7/1/89 40 21
Observations 10 Totals 17 Cun. % = 41.3
12/8/88 41 15
5/30/89 43 22
8/1/89 43 18
2/12/88 44 27
5/1/89 44 25
7/22/88 47 49
3/8/89 49 19
8/7/89 49 19
9/15/88 50 27
9/15/88 51 30
11/10/88 51 27
6/10/88 52 46
6/22/88 57 14
6/5/89 57 24
6/15/88 59 46
9/12/88 60 33
Observations 13 Totals 33 Cum. &% = 81.3
3/21/89 63 21
5/9/89 69 23
‘ 7/19/88 70 27
10/6/88 77 30

Observations 4 Totals 37 Cum. % = 91.3




904 Pad Puddle Data Sorted by Gross Beta Activity

Sample Beta Beta
Date pCi/zl Error
6/22/89 100 30
9/14/88 110 40
Observations 2 Totals 39 Cum. % = 96.3
6/6/88 150 60

Observations 1 Totals 40 Cum. § = 98.8




904 Pad Puddle Data Sorted by Nitrate Concentrations

Sample
Date

2/12/88
12/16/88
5/31/89
5/16/89
3/3/88
1/6/89
5/26/89
12/8/88
7/19/88
2/1/89
5/14/89
1/31/89
5/1/89
5/30/89
5/30/89
5/9/89
11/15/88
7/1/89
4/11/89
6/22/88
8/8/89

Observations

4/11/89
8/7/89
6/15/88
9/12/88
1/26/89
3/21/89
11/10/88
Observations

6/22/89
8/1/89
6/10/88
2/24/89
Observations

6/5/89
Observations

10/6/88
3/8/89
Observations

Nitrate

mg/1

.08
l1.20
1.93
2.22
2.25
2.25
2.48
2.77
2.97
3.20
3.89
4.93
5.02
6.41
6.48
6.89
7.61
7.68
9.60
9.64
9.74

21

10.5
13.0
13.1
14.6
16.5
16.7
18.8
7

24.7

26.1

26.3

27.9
4

32.1
1

44.3
46.4
2

Totals

Totals

Totals

Totals

Totals

21 Cum.

28 Cum.

32 Cun.

33 Cunm.

35 Cun.

53.9

72.4

82.9

85.5

90.8



/

904 Pad Puddle Data Sorted by Nitrate Concentrations

Sample
Date

9/14/88
Observations

6,/6/88
Observations

6/6/88
Observations

Nitrate
mg/1l

120
1l Totals

178
1 Totals

36 Cum. %

37 Cum. §

38 Cum. %

93.4

96.1

98.7
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